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INTRODUCTION 
"TV repairmen need training", "The consumer is fed up with the 'fixers' 
"Employment requirements for television and radio service technicians are 
expected to rise more than 25 percent between 1964 and 1975" — these and many 
other headlines and statements are appearing in leading newspapers and maga­
zines in Iowa and throughout the nation emphasizing the need for more and better 
service technicians to fulfill the increasing demand of today's economy. 
The Des Moines Register (19) featured an article March 3, 1969, which 
stated "Seventy-five percent of the television repairmen in Iowa are bordering on 
being incompetent" (19, p. 10). This is not a new complaint, nor is it limited to 
Iowa. Illinois Attorney General William G. Clark reported in the May, 1966, 
issue of Newsweek (17) that the majority of servicemen in the radio and television 
repair industry were dishonest and many were corrupt. Mr. Clark charged that 
many shops charged for repairs that were not made, replaced parts that were in 
perfect condition, and in some cases, deliberately damaged parts that were then 
replaced at mark-ups of as much as 800 percent. 
The Illinois Attorney General's office, under the direction of Mr. Clark, 
conducted an investigation in which the competence of television servicemen in 
the Chicago area was questioned. In this investigation, a special task force 
rented 40 used television receiving sets, which were put into impeccable working 
order by a professor of electrical engineering. The engineers then installed one 
or two damaged tubes that should have been obvious to a competent repairman. 
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All major components were especially marked with a paint that showed up only 
under black light. 
The investigators then planted the sets in homes in all lands of neighbor­
hoods or took them to repair shops themselves. Clark reported that in most 
instances, the repairs should have cost about $5 to $15. Of the 25 shops investi­
gated in Chicago, repairmen in only four submitted completely honest bills. Other 
bills ranged as high as $45.70. The pseudo customers were charged for such 
things as cleaning, overhauling, and repairing the tuners. In all such cases, the 
investigators found the tuner had never been examined (all sets had been sealed 
by the black light paint, which remained intact). One repairman even charged for 
installing a "filament blocking capacitor", a part that does not exist. 
The television technicians retaliated to this article in David Lachenbruch's 
article in the TV Guide (11). The technicians conceded there are dishonest men 
in their profession, as in any other, but they objected to the implication that the 
small sample of 25 repairmen in Chicago was representative of the 120,000 to 
130,000 practicing TV repairmen. In the article, Frank Mock, executive director 
of the National Alliance of Television and Electronic Service Associations, stated 
that such investigators planted sets in "known crooked shops" giving a biased 
image of the amount of fraud in the industry. 
Also, Mr. Lackenbruch stated that the "reasonable" estimation of what the 
job should cost, as cited by an investigation such as Clark's, results in a wage 
of $1.00 to $2.00 per hour for the technician who fixes the sets. In his opinion. 
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the so-called "bugged" sets often give uncommon troubleshooting characteristics 
that are difficult to locate. Also, the good technician not only replaces damaged 
parts, but also does preventive maintenance on sets to insure better performance. 
Such additional services require significant amounts of time and time costs 
money. He believed these expenses were not alio ted for in the "reasonable" 
estimate for repairing the bugged sets. 
An article in the Forbes magazine (5) puts the blame for incompetent 
service technicians, and the resulting poor service, on the manufacturing indus­
try. Selling their product has been the sole concern of many corporations. It 
was reported in this article that such corporations have given sales quotas to 
dealers and these can be fulfilled only by slashing selling prices. Profit loss 
from reduced mark-up is then overcome by reducing the quality and availability 
of servicing. Corporations guilty of such practice fail to realize that this slov­
enly repair work is costing them millions of dollars in sales each year. The 
author of this article believes that if a person gets disgusted with the dealer's 
inability to fix his television set properly, he not only swears never to buy from 
that dealer again, he swears never to buy that brand again. 
Most appliance companies complain that they cannot get enough service­
men. There is a chance they might if repair work paid better. Television 
repairmen earn around $8,800 a year and the really good ones often end up in 
business for themselves, becoming managers rather than repairmen or are 
lured into industry by higher pay. 
4 
The article in Forbes states that most repairmen are poorly trained; 
"They have a smatterii^ of ignorance. " Training them adequately is so expensive 
that most corporations simply grind out "90-day wonders". With the complexity 
of the present color reception features and miniaturized devices found in an 
increasing number of television receivers on the market, the "fixers" are just 
plain incompetent. 
The problem of obtaining adequate service for the growing number of 
television sets in use is reaching crisis proportions. Undoubtedly, members of 
the public are being victimized as a result of the shortage of qualified servicemen. 
To overcome the incompetency of the repair technicians and to alleviate the 
shortage of such technicians, an up-grading program as well as initial training 
programs are greatly needed. 
The present shortage of competent radio-television service technicians 
is only part of the problem facing the industry today. Perhaps a more important 
factor influencing the problem in the future is (a) the increasing number of con­
sumer electronic devices being sold on today's market and (b) the increase in the 
technology involved in today's electronic devices requiring up-grading of the 
existing service technicians. 
The Electronic Industries Association (8) stated in a career guidance 
brochure that consumer electronics entertain and educate us through the media of 
radio, television and recordings. In the past 20 years, Americans have pur­
chased over 315,000,000 radios, 140,000,000 television receivers, 83,000,000 
phonofçrîiphs, and :10,000,000 tape rocordera. Seventy-five million electronic 
instruments are being added each year (5). In the next few years, consumer 
electronics, through the introduction of new products and radical changes in the 
now familiar ones, is likely to become the largest and most important business 
in the world (24). 
The Department of Commerce presented the following statistics concerning 
the increase in numbers of radios and televisions in the United States. The per­
centage is bused on the total number of homes wired for electricity on January 1 
of Lht! year indicated. The figures are as follows: 
Radios - 1953 — 43. 7 million or 96. 2 percent 
1960 — 50.0 million or 96.1 percent 
1965 — 55.2 million or 97.9 percent 
1967 —. 58. 6 million or 99.5 percent 
1968 — 59.8 million or 99.5 percent 
Televisions - black and white 
1953 — 19.8 million or 46. 7 percent 
1960 — 45.5 million or 89. 9 percent 
1965 — 53.1 million or 94.1 percent 
1967 — 57. 6 million or 97.8 percent 
1968 — 58.9 million or 98.1 percent 
Televisions - color 
1965 — 2.9 million or 5.1 percent 
1967 — 8.8 million or 15.0 percent 
1968 — 15.7 million or 26.2 percent (26, p. 710). 
These data point to the fact that the need for radio and television service 
technicians will increase and become more technical. This is further emphasized 
by a publication from the U. S. Department of Labor (1). It states that employ­
ment of television and radio service technicians increased about 35,000 from 1950 
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to 19(j4. Such employment needs were expected to rise by more than 25 percent 
between 1964 and 1965 to about 140,000. This tremendous increase was attri­
buted to the rapid growth of the nation's stock of televisions and other consumer 
electronic products and the anticipated continuation of this trend in the years 
ahead. The number of households with two or more television receivers is 
expected to increase significantly because of the growing demand for color and 
lightweight portable television receivers. Demand for other consumer products 
such as stereophonic radios and phonographs, AM-FM radios, and portable 
transistor radios also is expected to increase. Relatively new consumer products 
such as video-tape, as well as the growing demand for non-entertainment elec­
tronic products used In industry, should also stimulate the need for additional 
service technicians. 
The U.S. Department of Labor (1) estimates the employment requirements 
for television and radio service technicians will increase at a slower rate than 
the volume of growth of electronic consumer products. Technological improve­
ments such as the replacement of tubes with transistors, use of printed circuit 
boards instead of hand-wired chassis, and solid-state amplifiers to replace 
amplifiers using vacuum tubes, have increased the period of time a product may 
be operated and will tond to reduce the amount of service the equipment requires. 
Such changea, however, mean that many of the newer products, through the 
miniaturization of components, become more complex and require greater care, 
skill, and technical knowledge on the part of service technicians to make 
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noooHsary repairs. No longer is it a simple matter of testing and replaclag 
defective tubes in a television set when receivers operate improperly. 
The rapid changes occurring in electronic technology can be expected to 
exert a stroi^ influence on the training requirements of television and radio 
service technicians. Technicians will be required to keep abreast of technologi­
cal developments in the electronics field in order to retain a place in the tele­
vision and radio servicing industry. As the industries chaise due to technologi­
cal development, so do their manpower needs. 
New developments require new knowledge, skills and techniques and in 
some situations eliminate one job to create entirely new occupations. Today's 
labor force can expect to make many changes in occupational skills or positions 
in their lifetime and a quality educational program is essential to fulfill the 
requirements of tomorrow's jobs. 
It has been the purpose of this introduction to point out the problems that 
face the radio-television service occupation in Iowa and to indicate that the need 
for improvement in methods and programs of training for radio-television service 
technicians to meet these requirements is urgent. 
This study was designed to explore the conditions surrounding the qualifi­
cations, supply, and demand for radio-television service tecîmicians in Iowa so 
that educational programs might be developed to fulfill those needs. 
The specific objectives of this study are as follows: 
1. To describe the population surveyed by this study with respect to the 
number of technicians employed by each firm, the location of the firm 
relative to area, and the types of electronic appliances serviced. 
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2. To determine the additional manpower needed by firms employing 
radio-television service technicians due to business expansion and 
employment turnover at the time of the study and over the next one, 
two, and three year periods, as estimated by firm owners or operators. 
3. To determine the sources of training completed by the radio-television . 
service technicians presently employed in relation to the area of the 
state. 
4. To determine the interest for in-service up-grading for technicians 
presently employed, as felt by the owners or operators of the respond­
ing firms. 
5. To determine the interest by firm owners or operators in the develop­
ment of training programs to provide service technicians specialized 
in repairing one appliance. 
6. To determine the technical knowledge and skills felt important by the 
radio-television service technicians contacted. 
7. To propose educational programs for training radio-television service 
technicians relative to the reported needs in the respective areas of 
Iowa. 
Delimitations 
The scope of this research undertaking was confined to the study of the 
radio-television servicing firms in the state of Iowa. It was to determine the 
S) 
actual or potential need for educational programs to initially train service tech­
nicians, and to develop programs to up-grade the existing radio-television ser­
vice technicians. 
The study was further limited to the radio-television service and repair 
firms in cities of 2,500 and over. It was felt by the researcher that the firms in 
cities of less than 2,500 population would be primarily owner-operator firms, or 
one-man shops, and would have very little, If any, influence on the overall pre­
dictive needs of the state. 
The study was limited to firms that serviced only consumer electronic 
devices such as radios, televisions, and recorders. No attempt was made to 
include industrial firms with communicative devices that required service tech­
nicians. 
Definitions 
The following definitions are made to clarify the meaning of the various 
terms used in this study and to make possible a better understanding of the 
materials contained in this study. 
Service occupations - Those occupations in which the workers perform 
some type of service for other individuals. 
Technic lana - Those individuals who require specialized knowledge and/or 
experiences to perform jobs of a technical nature. 
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Electronic technician - An individual whose work requires a significant 
degree of knowledge of electronics to complete his job requirements such as 
diagnosing, testing, inspecting, maintaining, etc. This person is ranked between 
an electrician and an electrical engineer in degree of technical proficiency. 
Radio-television service technicians - Those individuals with the technical 
knowledge and skills necessary to service and repair the modern electronic con­
sumer products used in today's homes. 
Electronic consumer products - Those electronic devices used in the 
modern home for the purpose of entertainment and education. These common 
products are radios, televisions (both color and black and white), and hi-fi and 
stereo phonographs. 
Radio-television servicing firms - Those firms employing service tech­
nicians for the maintenance and repair of electronic consumer products. 
Specialists - Radio-television service technicians who specialize in ser­
vicing" one tyi^e of consumer electronic device. 
Owner-operator firm - A firm which includes only one man who is both 
the owner and the servicing technician. 
Owner-operator - A technician who owns the firm but may employ other 
loohniciuns. 
Merged H ream - The sections of Iowa which have been merged together to 
form supporting areas for the existing 15 area vocational-technical schools and/ 
or the area community colleges authorized by Senate File 550. 
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METHOD OF PROCEDURE 
In the development and expansion of the area vocational and technical 
programs in Iowa, it is hoped that all the training needs for Iowa industry will 
be satisfied without wasting valuable funds. To accomplish this, very extensive 
research projects are needed to show geographic needs of specific programs with­
in the state. It is the intention of this study to provide this needed information for 
the radio-television service industry. This study is designed to determine if such 
an educational program is needed, and if so, in which areas. Also, this study 
will provide information to help determine course of study content for these pro­
grams if they are needed. 
Funding 
The proposal for this research project; stating objectives, method of pro­
cedure, and budget necessary for the study was submitted to the Iowa Department 
of Public Instruction Division of Vocational Education State Committee for Re­
search, Demonstration and Experiments in May, 1968. The committee approved 
the proposal and allocated funds for the project beginning July 1, 19G8, and end­
ing July 1, 
Selection of the Population 
The population for this study consisted of the radio and television service 
and repair firms in cities of a population of 2,500 people or more. This population 
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l'ilïurt) wan iiaocl bocauao tho United States Department of ConHus employ M (his 
figure to distinguish rural from urban communities. The author realizes that 
there will be many firms left out of the study because of this limitation, but it was 
felt that most of the firms in these communities would be small firms or owner-
operator firms, and would have little or no influence in the employment trends 
and needs of Iowa. 
The original list of these firms was compiled under the direction of Dr. 
Kenneth Wold, Director of the Research Coordinating Unit within the Division of 
Vocational Education of the Iowa Department of Public Instruction. The list was 
compiled from the listing in the Northwestern Bell Telephone directories within 
the state of Iowa. The list was checked and up-dated by the author to fit the 
population criterion stated earlier in this writing. Also, to further determine if 
the firm listing was complete, eleven cities were selected and a letter was 
written to the city Chamber of Commerce asking for a listing of radio and tele­
vision service and repair firms in their city. Only 18 firms were added to the 
list. The cities selected for this test wore selected because the number of firms 
listed were low in comparison to the population of the city. Three of the 11 cities 
were not on the original list. These three cities supplied seven of the 18 new 
firms on the final mailing list. 
Construction of Instruments 
The instruments used in collecting data for this study consisted of two 
questionnaires, one concerning the information provided by the firm as to present 
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employment and needs, and the second collecting information on the knowledge and 
skills required by radio and television service technicians. After reviewing var­
ious other similar studies which indicated some difficulty in obtaining adequate 
returns, the author thought the two shorter questionnaires would be easier to fill 
out and would induce a higher return as a result. 
The first questionnaire was constructed and tested on 20 different firms 
of various size in various city sizes. The testing was done by interviews. The 
interviews were conducted by a graduate student who had experience in the repair 
business and was well qualified to make these contacts. The firms interviewed 
were selected to provide a cross-section of the various firm and city size classi­
fication. 
The second questionnaire was constructed to help in determining course 
content for service and repair programs. The initial instrument was produced 
with the aid of previous research projects and reference books in electromcs. 
This instrument was refined with the aid of the electricity-electronics staff at 
Iowa State University and the instruction staff of the five radio-television service 
technician programs presently being conducted in tlie area vocational technical 
schools. The instrument was then tested by being presented to 15 service and 
repair firms not previously interviewed. The same person made the interviews 
to validate both instruments. 
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Collection of Data 
The first questionnaire was sent to the 575 firms on the compiled list. 
This questionnaire was accompanied by a cover letter explaining the purpose of 
the study and asking for the firms' assistance by completing the questionnaire. 
A follow-up letter was mailed approximately two weeks after the original mailing. 
This mailing consisted of 363 follow-up letters. Approximately four weeks after 
the original mailing, a second copy of the questionnaire and a letter were mailed. 
With this mailing, 289 firms were contacted. Seven weeks after the original 
mailing, a third letter and copy of the questionnaire was mailed to the remaining 
firms which had not responded. Approximately 100 firms were contacted in this 
mailing. Copies of the questionnaire and follow-up letters are enclosed in 
Appendix A. 
Firms were asked to indicate on the first questionnaire their willingness 
to cooperate further with the research by completing the second questionnaire. 
A total of 275 firms consented to cooperate and were sent the second questionnaire 
and cover letter explaining the purpose and directions for filling out the question­
naire. A foi low-up letter was mailed after one week. One hundred forty firms 
were contacted on this mailing. The second follow-up letter and a copy of the 
questionnaire were mailed one week after the first follow-up letter. One hundred 
four firms were contacted by this mailing. Copies of the second questionnaire 
and the follow-up letters are enclosed in Appendix B. 
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Treatment of Data 
When returned, each questionnaire was checked to determine the com­
pleteness of the information. The name of the firm was then removed from the 
mailing list. The data obtained from the questionnaire were reviewed and coded, 
then recorded on 80-column Fortran coding forms. The data were then key 
punched on IBM 80-column cards. The data were sent to the Computation Center 
at Iowa State University to be sorted and tabulated. 
The data collected by this research consisted primarily of frequency 
counts of responses. These data were developed into appropriate tables by the 
author. Because of its adaptation to this type of research, the researcher made 
statistical analyses of the data presented in the tables by the Chi square statistic. 
Comparison of differ ent variables across areas was also made by Spear­
man rank order correlation. Because of the different units of measurement used 
on the different variables, the researcher felt this was the most appropriate 
analysis. 
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REVIEW OF LITERATURE 
One of the problems of education today, and one which has plagued 
education throughout history, is that of keeping the curriculum relevant to the 
needs of the individual. This is a problem especially in the area of vocational 
education. Here the need is constantly changing, in both content and number, 
due to the rapid technological developments in industry. The present study is an 
example of the many surveys needed to keep our vocational programs current 
with the rapidly changing times. 
In reviewing the literature, there were three major divisions: (1) the 
general trends in needs of the service occupations, especially in radio-television 
servicing, (2) the studies relating to trends in needs of electronic technicians and 
electronic servicing occupations in Iowa and in other states, and (3) the studies 
directly related to the radio-television servicing needs and especially those in 
Iowa. It is the purpose of this chapter to review this material in this same gen­
eral order. 
Trends and Future Needs in the Service Occupations 
There have been significant changes taking place in the occupational 
structure of the United States labor forces, and th^se changes can be expected to 
continue. Several factors influence these changes, two of which are technologi­
cal change and a change in consumer buying patterns. These two factors have 
greatly influenced the occupational structure of the work force by determining 
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now pruflucts, Ihc; (ixpanslon of plants, and Influoncins ctconomlcîtl <;xp;inHit)n an<l 
failure of industries. 
The service workers have been one of the fastest growing occupational 
groups in the United States. Over the 1947-64 period, the total service employ­
ment rose from slightly more than five million workers to more than 8.5 million, 
or approximately 55 percent (27, p. 4), This trend is expected to continue 
nationally, but at a slightly decreasing rate. It is predicted that the service 
occupations will increase to approximately 12. 5 million workers by 1974, and 
will make up approximately 14.1 percent of the work force. This is :i :)5 percent 
increase over the 1964 employment figures (15, p. 323). The trends in Iowa do 
not follow those presented in the national figures. The business and repair 
service occupations in Iowa are expected to decrease by 200 employees by 1970 
(10, p. 4). This figure, however, does include other businesses not included in 
the national figures, and may not give a fair comparison. 
In a study of the employment trends in Council Bluffs, Iowa (4), the 
trends followed the national trends. The service occupations increased 
over the period of 1950 to 1957 from 1,127 employees to 1,460 employees. This 
was an increase of .333, or 29.5 percent, even though the total population of that 
area decreased over the same period of time. 
The employment of television and radio service technicians nationally 
increased from about 75,000 in 1950 to an estimated 110,000 in 1964 (1, p. 157). 
This increase can be attributed largely to the rapid growth in the number 
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of television sets and other electronic products. This growth has been made 
possible by the increased consumer income levels, and the introduction of new 
and improved products. The number of households with television sets increased 
from less than a half million in 1947, to over 50 million in 1964, and to almost 
60 million by 1968. Ninety-eight percent of the homes wired for electricity have 
at least one television set. The number of homes with color television sets has 
increased from just under three million in 1965, 5.1 percent of the wired homes, 
to over 15.5 million in 1968, or 26.2 percent of the wired homes. The increase 
in the: number of homes containing one or more radios has not changed radically. 
It increases from 43. 7 million, or 96. 2 percent of the homes in 1953, to 59. 8 
million homes in 1968, 99.5 percent of the wired homes (26, p. 710). This fig­
ure does not indicate the increase of sets per household. 
Employment requirements for television and radio service technicians 
are expected to rise even more, according to the predictions of the United States 
Department of Labor (1, p. 157). This should amount to more than 25 percent 
increase between 1964 and 1975, resulting at that time in about 140,000 employ­
ees nationally. This projected increase in requirements is based on the antici­
pated rapid increase in the number of consumer electronic products in use during 
the next decade. The number of households with two or more television receiv­
ers is oxi)Ocled to increase significantly because of the growing demand for color 
and lightweight, portable television receivers. By 1970, color sets may com­
prise 50 percent of the total television sets in the American homes (24, p. 91). 
1!)  
Demand is expected to increase for other communication consumer products 
such as stereophonic radios and phonographs, AM-FM radios, and portable 
transistor radios. Complications arising as a result of this demand will be 
multiplied by the technological developments incorporated in these devices and 
which will improve the quality of the product as well as miniaturizing it. 
The overall trends of the work forces in Iowa show the same general 
developments as do the national figures for radio and television service tech­
nicians. During the period between 1950 and 1960, the number of radio and tele­
vision repairmen increased from 75,360 to 102,839, or by 30.4 percent (10, p. 9). 
There is no indication that the general future trend should deviate from that of 
the national employment trends for radio and television service technicians. 
In recent years, technological irriprovements in television receivers and 
radios (such as the use of transistors in place of tubes, the use of printed cir­
cuits, and the use of solid-state components) have reduced the amount of service 
required on this equipment. This factor should tend to reduce the otherwise 
expected increase in number of trained radio and television repair technicians 
needed. It is true that the number requirements for these technicians arc 
expected to increase somewhat more slowly than the stock of consumer electronic 
products. However, the overall number needed is expected to continue along Llio 
same trends. Also, the new technological developments already mentioned are 
expected to increase employment of television and radio service technicians who 
have theoretical as well as practical knowledge of electronic circuits and 
know-how to use the latest test equipment. Servicing television receivers, 
radios, and other consumer electronic devices is a changing field, and will 
require constant up-grading of service personnel as well as the development of 
adequate initial training programs (1, p. 111). 
Research in Related Areas 
Research dealing with occupational needs is plentiful, but in most cases, 
the studies are designed to fulfill a specific objective and the occupational cate­
gories are so broad that there is very little direct connection with the need of 
radio and television service technicians in Iowa. Some of the more relevant 
related research will be discussed in this section of the literature review. 
An occupational survey of the service area around Storm Lake, Iowa, was 
conducted in 1966 (23) to determine the employment needs of the community and 
the possibility of developing a co-op training program in the high school to fulfill 
these needs. This survey determined that ten electricity-electronics firms made 
up 12 percent of the total number of business firms in the community. Of these 
ten firms, there were seven vacancies for electronics technicians in 1966 and 
the firms predicted a need for 15 additional technicians by the end of 1971. 
Respondents from five of the firms indicated a need for up-grading servicemen 
in their employ at the time of the study. At the time of the study, there was no 
local program for in-service training of new employees. 
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Prater (16) conducted a survey of the state of Missouri to determine the 
employment opportunities and training needs for technicians in that state. Again, 
the occupational division was quite broad with all technicians involved with 
electrical devices designated as electronics technicians. Included were both 
industrial and service technicians. This study indicated a 55 percent increase in 
the anticipated need of such technicians over the period of 1963 to 1970. Also, 
this study indicated the following as the major sources of future employees to fill 
such vacancies: (1) on-the-job training of persons with some college training, 
(2) up-grading of "top-notch" mechanics, and (3) formally-trained technicians 
from college technical programs. This study also stressed a need for in-service 
training for up-grading technicians, especially in the electronics-electricity area. 
Wooldridge (29), in 1961, conducted a prediction study to determine the 
employment opportunities and trailing needs for technicians in the state of Wash­
ington. Wooldridge used the past employment records from 1947 to 1960 to 
establish employment trends. He used the statistical technique known as 
regression to predict the future needs from these data. Wooldridge then sur­
veyed the existing training opportunities in the state. Re found that the future 
need for technicians in the state of Washington was great enough that it exceeded 
the existing training opportunities. 
The Appliance Service News (2) conducted a labor market survey in 1967. 
This was a nation-wide survey, using a sample of 600 (1.6 percent) of the 37,600 
appliance service organizations subscribing to the Appliance Service News. 
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Sixty-one percent of the organizations surveyed indicated they were seeking to 
hire one or more experienced servicemen. Iowa was one of the 14 states indi­
cating that most of their firms were seeking servicemen. 
The average wage for appliance servicemen was $2.67. This was sur­
passed by all other service occupations except that of radio-television repairmen 
which was $2.19. The average hourly wage for the other service areas were as 
follows: auto mechanics, $3.75; plumbers, $5.25; house painters, $4.40; and 
bricklayers, $5.30. 
Stephens (22) conducted a similar needs survey for household appliance 
service technicians in Iowa in 1969. His population included the servicing firms 
in Iowa in cities with populations over 2,500. One hundred eighty-one firms 
participated in this study. At the time the survey was taken, 85 appliance ser­
vicemen were needed in the state, and it was anticipated that 128 servicemen 
would be needed for replacement for the years 1969 through 1970. This need was 
under that indicated by the national survey previously cited. 
The average wage of the technicians was $3.16 with a range of $2. 89 to a 
high of $3.52. This study determined that the most common source for obtaining 
training for these servicemen was through experience and factory schools. Also, 
56 percent of the firms thought their employees could benefit from night classes 
for up-grading, but thoy thought only 35 percent of the servicemen would actually 
attend such classes. 
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In 1967, a study was conducted in Iowa by Weede to determine the person­
nel and training needs for industrial electronic technicians (28). This study sur­
veyed 115 industries which employed 99,045 personnel. The 115 industries 
taking part in the study, indicated a need for 205 technicians by January 1, 1968, 
and 544 electronic technicians needed by January 1, 1972. The main source of 
trained personnel at the time of the study was from in-company training programs, 
and from technical schools. 
This study also surveyed the training needs in a course to train industrial 
electronic technicians. The following is a brief summary of the findings by 
subject area: 
1. Algebra and trigonometry were the only mathematics indicated 
to be of significant importance to electronics technicians. 
2. Soldering rated highest in the skills needed; followed by drilling, 
measuring with micrometers, sheet metal fabrication, and 
various types of welding, respectively. 
3. Blueprint reading ranked first in importance of technical drawing 
topics. Electronic symbols ranked second, followed by schematic 
diagram simplification, electronic circuit drawing, dimensioning, 
and sketching. 
4. Basic electronic circuitry and electronic laws ranked highest in 
, importance to basic electricity subject areas. The four highest 
rated electronic components and circuit topics were AC and DC 
power supplies, power supply regulation, semi-conductor diodes, 
and transistors. 
The importance of mathematics and the electrical and electronic topics 
were rated higher for the technicians than for the electrical engineers. 
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Further curriculum content study for electronics was conducted by Brown 
(3) in 1956. This study was to determine the manipulative operations and elec­
tronic equipment needed in industrial teacher education based on industrial 
practices. Sixty-five Missouri industries and 70 colleges with two or more elec­
tronic courses participated in this study. The firms used in this study consisted 
of both manufacturing and repair firms. 
The operations involving DC measurements were more frequently per­
formed by electronics production workers and repairmen than operations involving 
AC measurements. Operations unique to frequency modulation and involving 
alignments, adjustment, or analysis were less frequently performed by produc­
tion workers than by repairmen. Brown interpreted this to imply that frequency 
modulation applications are not widely employed in electronics, except in tele­
vision and allied industries. Operations associated with colored television were 
not performed to any great extent by either production workers or repairmen. 
Brown's study determined the most common type and size of electronic 
equipment used by these industrial firms. The most common test equipment 
used was the VTVM, the oscilloscope, and the VOM. Other equipment was used 
for special purposes, such as the frequency modulator, the signal generator, the 
photo meter, the Q meter, the resistance bridge, etc. In each case, the study 
indicated the distinct purpose for which the equipment was used and the common 
specification as to the size of each machine used in industry. 
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When comparing the industrial needs to the course content and practices 
provided by the participating colleges, it was summarized that; 
1. There was much variation in the makes of equipment used in 
industry, but there was very little difference in the sizes and 
types. Also, the types used in the instructional programs at 
the colleges corresponded to the types and sizes used in industry. 
2. The electronic courses tend to include manipulative operations 
which were limited chiefly to electricity. A disproportionally 
small amount of emphasis was placed on manipulative opera­
tions that were associated with the area of electronics. 
3. There was a close relationship between the extent various 
operations occurred in work performed by production and 
repair workers, and the extent the same operations were 
taught in the college courses responding. 
4. The study recommended that the college courses contain more 
manipulative operations associated with electronics such as 
alignment, adjustment, checks, test, circuit analysis, and 
device or component analysis. Also, the study recommended 
that the courses conta,in more depth in content. 
Predictive Research for Radio-Television Service Technicians 
The volume of research which directly reflects the needs for radio-
television service technicians is very limited. In most of the research reviewed, 
there are many limitations to the value of these studies for the purpose of 
determining the needs for these service technicians. 
The Nebraska occupational opportunity survey (14) was a study to deter­
mine the occupational opportunities in Nebraska in 1968. Firms which employed 
one or more persons and submitted social security withholding forms were 
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surveyed. This greatly limited the number of firms reporting as radio and tele­
vision service establishments because it did not include the small independent 
service firm. The study used a three percent random sample of firms (1,894 
participating) and received 40 percent response. This study reported six radio 
and television servicemen employers hiring 1,467 people. The study indicated 
that two of the six firms reported a need of 700 employees over the next 12 
months, and three of the six firms reported a need of 1,767 employees over the 
next three years. The study did not indicate if this need was just servicemen or 
service, sales, and clerical personnel combined. 
In Iowa, during the development of the area vocational schools, many 
community skill needs surveys were conducted. Probably the most valuable, in 
relation to the survey of needs for radio-television service technicians, was con­
ducted by Philip Langerman for Avaa XI (12). This study was a complete needs 
survey of all occupational classifications. It involved a total of 3,751 employers 
who employed four or more persons, and also a sampling of the smaller firms. 
Approximately 36 percent of the contacted firms responded to the questionnaire. 
The results of Langerman's study indicated that there were 46 employees 
in the radio-television repair firms at the time of the study, and that by 1970, 
there was an expected employment of 53, or an increase over the three-year 
period of seven radio-television service technicians. The study indicated that the 
employers expected a ten percent annual turnover, or a need of five for replace­
ment purposes in 1968, and a need of 16 for replacement by 1970. The study 
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indicated that at the time of the study, there was a need of seven technicians to 
fill vacancies. One hundred percent of the responding firms in radio and tele­
vision servicing specified a shortage of trained workers. 
A similar study was done by the Iowa Western Community College in Area 
XIII (20). This survey only contacted industrial firms that employed four or more 
persons. This study indicated two firms employing radio and television service 
technicians. These two firms indicated a need of two technicians in 1969 and a 
need of two technicians in 1970. One firm indicated a shortage of qualified 
servicemen, while one firm indicated that the supply of such technicians was 
adequate. The value of the study is very limited for predictive purposes because 
the population was limited to industrial firms employing four or more employees. 
This would not indicate the real need for radio and television service technicians 
because many of the firms are owner-operated firms, or employ less than four 
employees. 
A survey conducted for Area Xby Rogers and Niemeyer (18) involved 
2,200 firms. These firms contacted initially employed four or more employees 
as did the previous study cited, and had the same limitations. This study had a 
51 percent response on the survey. A total of 31 people were employed by the 
involved firms as radio-television service technicians. At the time of the study, 
there wore seven vacancies and no trainees were available at that time. Ten of 
the firms surveyed indicated a shortage of available trained technicians, while 
two firms indicated the supply of technicians was adequate. 
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The board of directors of the Eastern Iowa Community College (Area IX) 
(7) also conducted an occupational survey. The primary purpose of the survey 
was to determine the availability of qualified employees and the future demands 
to fulfill employment needs. Only firms employing ten or more employees were 
asked to participate in the survey. This study classified all persons involved in 
electronics in any way as elcctronlcs technicians. There were 70 firms con­
tacted that hired some type of electronics technicians. Of these firms, seven 
expressed a need for electronic technicians and that the supply was scarce. No 
firms indicated the supply was adequate or that there was a surplus of such tech­
nicians. Six of the contacted firms indicated their future demands for such 
employees would increase, while one indicated that their need would remain the 
same over the next few years. 
The study of Area IX also showed a great demand for job up-grading edu­
cation in the area of electronics and also found that the magnitude of the demand 
was proportional to the size of the firms. The specific subject areas determined 
as most important to be mastered by electronic technicians were as follows: (the 
number in parentheses indicates the number of firms that specified this subject 
need) electrical equipment maintenance (28); DC and AC fundamentals (24); basic 
electronics (19); industrial electronic controls (18); transformers, alternators, 
controllers (15); electronic equipment service (13); instrumentation (12); electro­
magnetic control devices (11); tubes and transistor circuits (11); design of auto­
mated systems (8); communications electronics (7); television and radio repair 
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(7); computer servicing (5); and others of less magnitude. This listing indicates 
that the firms responding were primarily industrial type firms. However, radio 
and television repair were included, along with basic electronics and AC and DC 
fundamentals as important areas needing up-grading. 
Perhaps one of the most often expressed criticisms of the area vocational 
programs is that they are too expensive and that the dollar-for-dollar return for 
investment is not as great as for other areas of education. It is true that liberal 
education is less expensive than vocational education. This is verified by a study 
conducted in Iowa by Cage (4). This study compared the per pupil cost of the 
vocational and liberal arts programs in the area schools in Iowa. The liberal 
arts programs were less expensive with the cost varying from $799 to $1,320 per 
student among the various area schools. On the other hand, the radio-television 
service technician schools e^qiended from $1,232 to $1,777 per student per year 
among the various existing programs. 
The study attributes the higher cost of operating the vocational programs 
to more instructional supplies needed, higher cost for initial equipment and space, 
and the inability of the vocational programs to handle large teacher student ratios 
in the classroom. The study suggested that the cost per pupil could be reduced in 
the vocational programs by increasing the enrollment and by making better utiliza­
tion of the facilities. 
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Summary of Literature Review 
The overall trend of the national work force is a gradual increase in the 
number employed, with the service occupations increasing at a higher rate than 
most of the other occupations. Tho number of persons employed in this group of 
occupations is expected to increase approximately 35 percent from 1964 to 1975 
(15). 
On the national level, the number of radio-television servicing technicians 
increased from about 75,000 in 1950 to an estimated 110,000 in 1964 (1). This 
trend is expected to continue because of the tremendous growth of the number of 
television sets and other electronic products that are being consumed by the 
growing economy. The Iowa figures indicate a 36.4 percent increase, from 1950 
to 1960, in the number of radio and television repairmen employed with no gen­
eral decrease in demand in sight. Even though the technological advancements 
may increase the dependability of the electronic equipment, the volume and com­
plexity of the electronic devices will maintain a constant demand for qualified 
technicians. 
Related research indicates a general deficit of service technicians in the 
state of Iowa, Swenson's study (23) of the Storm Lake community indicated a 
need of 15 technicians by 1971, with no local training or in-service training pro­
gram in existence. 
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Step ho ma' study (22) also indicated a shortage of household appliance 
servicemen. In 1969, there was a shortage of 85 repairmen, with a predicted 
need of 128 by 1970. 
A study conducted by Weede (28) also indicated a need for industrial 
electronic technicians. In January 1, 1968, there was a need of 205 technicians 
to fill the existing job demands, and this number was expected to grow to 544 by 
January 1, 1972. 
Perhaps the primary reason for such a wide gap between the number of 
electronic service technicians needed and the number supplied was discovered 
through a survey conducted by the Appliance Service News in 1967 (2). It was 
determined that the appliance serviceman and the radio-television serviceman 
were the lowest paid of the service occupations. The average wages in order 
are bricklayers, $5.30 per hour; plumbers, $5.25 per hour; house painters, 
$4.40 per hour; auto mechanics, $3.75 per hour; appliance servicemen, $2. 67 
per hour; and radio-television servicemen, $2.19 per hour. Stephens' study (22) 
found that the average wage in Iowa for appliance servicemen surpassed the 
national average. In 1969, the average wage of these servicemen was $3.16 per 
hour. 
The community needs surveys conducted in connection with the establish­
ment of the newly developed area vocational-technical schools in Iowa provided 
the most directly related research to the needs of radio-television service tech­
nicians. A summary of these studies is shown in Table 1. In each survey, there 
Table 1. The summary of the skill needs survey for radio-television service 











XI 46 7 46 53 5 
XI 
Langerman 46 7 46 53 5 16 
IX (radio) 
Bettendorf 4 1 increase — 
XIII 2 2 2 
(1969) (1971) 
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Number of trainees 
Present 1968 1970 
Number 
needed by 





5 5 3 12 10% 0 0 
5 5 3 100% 5 23 
was an indicalion of a shortage of qualified tcchaiciana, and in no firms Kurvoyod 
was there a surplus of such personnel. The actual quantity need indicated is not 
complete because the surveys did not include firms hiring less than four employ­
ees and did not include the population containir^ the firms most frequently ser­
vicing radios and televisions. In many of the surveys, only firms hiring four or 
more employees were included in the population. It is anticipated that this does 
not include most of the servicing firms in Iowa. 
A study conducted in Iowa (4) verified that the vocational programs in the 
area community colleges are more expensive than the liberal arts programs 
based on the cost per pupil. The existing radio-television service programs in 
the area schools spend from $1.35 to $1.55 to train its students for each $1.00 
spent to educate the student enrolled in the liberal arts program. This higher 
cost for vocational programs was attributed to the need for more instructional 
supplies, the higher cost for initial equipment and facilities, and the small stu­




The population participating in this study was composed of 575 radio-
television servicing firms located in cities of 2,500 or larger population in. Iowa. 
A distribution of these cities was presented in Table 28 in Appendix C by merged 
areas. The areas correspond to the 15 area vocational-technical schools, or 
area community colleges, in the state. Three sections of the state have not been 
merged with an area school, so for the purpose of this study, these sections will 
be labeled Areas XVII, XVIII, and XIX. The locations of all the areas are illus­
trated by Figure 1 with Areas XVII, XVIII, and XIX especially indicated. Area 
VIII has not been designated, so this number will not appear on the map or in the 
tables. 
The data for this study were collected by using two questionnaires. The 
first questionnaire requested information from the firms concerning present 
employment characteristics and needs and the expected employment needs over 
the next three year period. The second questionnaire requested information on the 
knowledge and skills felt to be important for radio-television service technicians. 
The number of firms contacted by the first questionnaire and the number 
and type of responses are presented in Table 2. A total of 484, or 84.19 percent, 
of the firms returned the first questionnaire. Of the 484 questionnaires returned, 
355, or 73.35 percent of the questionnaires returned, were applicable to this 
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study. Eighty-four firms were no longer in business, 41 firms contacted no 
longer serviced electric devices, and four firms returned the questionnaire 
indicating no interest in the study or that the information desired was confidential. 
The population used for the second questionnaire was selected from the 
firms which responded to the first questionnaire. The first questionnaire asked 
the firms to indicate their willingness to participate further in the study. Of the 
355 firms responding to the first questionnaire, 275 firms consented to supply 
additional information for this research project and were contacted by means of 
the second questionnaire. 
A total of 221 questionnaires, or approximately 80 percent of the second 
questionnaires, were returned. Two hundred thirteen were useable questionnaires. 
Four firms had moved or gone out of business, and four questionnaires were 
received too late to be used in this study. Table 3 summarizes the data illus­
trating the distribution of the population and responses of the second questionnaire 
by area. 
Description of the Firms Responding 
The 355 firms responding in this study employ 807 radio and television 
service technicians. The data in Table 4 indicate the distribution of the different 
sized firms by areas. The owner-operator repair shop was the most prevalent 
of all the various size firms, and approximately 84 percent of the firms reporting 
employed three or fewer radio and television service technicians. 
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Table 3. Distribution of participating firms, by area 
Firms returning Firms consenting Firms returning Other 
Area useable responses to answer useable responses responses 
to questionnaire 1 questionnaire 2 to questionnaire 2 returned 
I 4 3 2 
II 22 17 11 
III 14 10 9 1 
IV 9 8 7 
V 24 23 22 1 
VI 14 11 8 
VII 24 19 15 1 
IX 26 20 15 
X 41 36 31 
XI 63 48 32 2 
XII 16 11 9 1 
XIII 24 13 9 1 
XIV 7 6 3 1 
XV 27 20 14 
XVI , 20 17 14 
XVII 15 10 8 
XVIII 3 2 2 
XIX 2 2 2 
Total 355 275 213 8 
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Table 4. Distribution of sizes of firms in each area as of January 1, 1969 
Firm size by number of employees Total 
Area Owner- number 
operator 1-3 4-6 7-10 11-15 of firms 
I 3 1 0 0 0 4 
11 11 9 2 0 0 22 
m 9 3 2 0 0 14 
IV 4 5 0 0 0 9 
V 14 9 1 0 0 24 
VI 8 5 0 1 0 14 
VII 10 9 2 2 1 24 
IX 11 12 1 2 0 26 
X 11 16 11 3 0 41 
XI 25 22 11 2 3 63 
XII 7 4 3 1 1 16 
XIII 14 8 1 1 0 24 
XIV 5 2 0 0 0 7 
XV 14 11 2 0 0 27 
XVI 9 9 2 0 0 20 
XVII 10 4 0 1 0 15 
XVIII 2 1 0 0 0 3 
XIX 0 1 1 0 0 2 
Total , 167 131 39 13 5 355 
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As reported in Table 28 in Appendix C, Iowa contains fewer cities in the 
50,000 population and over category than in any other category of cities. This 
group represents only seven percent of the cities used in this study. This same 
group of cities had the largest number of firms responding to this study (Table 
29, Appendix C). Ninety-nine firms that responded were located in cities of 
50,000 population and over. Of the firms reporting, 51.25 percent were in cities 
of loss than 20,000 population, which was 82. G4 percent of the cities in this study. 
Approximately 90 percent, 319, of the reporting firms sei viced all of the 
common home electronic devices specified in this study. Television receiving 
sets, both black and white and colored, were reported by eight firms as the only 
appliance serviced. The firms which specialized in servicing one or two electron­
ic devices employed six or fewer employees (Table 5) and a majority of these 
firms were located in cities of 20,000 and over population (Table 30, Appendix C). 
Colored television receiving sets were the most common appliance ser­
viced by the responding firms (Table 31, Appendix C). Ninety-two firms, 
approximately 2(5 percent, reported that color sets were the appliance most 
commonly serviced, while 60 percent of the firms reported television receivers, 
both black and white and color, as their primary appliance serviced. 
Hi-fi and stereophonic record players were the appliances least often 
serviced by 217 responding firms (61 percent). Radios ranked next, with 85 per­
cent of the firms indicating that radios, record players, or both radios and 
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Additional Manpower Needs of Radio-Television Service Firms 
Firms employing radio-television service technicians have had difficulty 
employing qualified techmciana. Of the 349 firms responding to this portion of 
the questionnaire, 282 reported difficulty in finding qualified technicians. 
Only 67 firms indicated no difficulty in finding qualified radio and tele­
vision service technicians to fulfill their employment needs. Six firms did not 
respond to this portion of the questionnaire (Table 6). The data in Tables 34 and 
35 in Appendix C were analyzed and there was no significant difference in the 
availability of qualified service technicians as related to firm si/.c (X^ •• 7,793, 
dî ~ 4, . 05) or size city = less than 1, df = 4,-fi > . 05) in which the firms 
were located. 
One hundred thirty-two of the responding firms gave as an explanation for 
the difficulty of finding technicians that applicants for the positions lacked the 
necessary qualifications. Sixty firms reported a shortage of applicants. The 
remaining firms gave both the lack of applicants and the lack of qualified appli­
cants as the reason for difficulty in employing service technicians. This problem 
was not necessarily limited to any area of the state or any firm size, as is indi­
cated in the data in Table 6 and Table 34 in Appendix C. 
As of January 1, 1969, 115 radio-television service technicians wore 
needed to fill existing vacancies. Firms in Area X indicated the highest need 
with 31 vacancies. Firms in Area XI and Area XVI were next high with 18 and 11 
vacancies reported respectively. The firms in Areas IV, XIV, and XVIII 
















Reasons for difficulty 
Applicants lack Both 
qualifications 
Othe 
I 4 1 2 2 1 1 
II 22 6 1 21 6 8 7 
in 14 1 5 8 3 4 1 1 
IV 9 0 1 8 1 3 4 
V 24 4 5 18 7 7 4 1 
VI 14 6 12 4 4 4 2 
VII 24 9 3 21 3 9 7 2 
IX 26 5 7 19 3 7 9 
X 41 31 6 35 7 18 9 1 
XI 63 18 12 49 8 27 14 2 
XII 16 3 6 10 1 5 4 , 
XIII 24 9 7 17 4 9 4 
XIV 7 0 0 7 1 5 1 
XV 27 6 6 21 5 12 4 
XVÎ 20 11 3 17 5 3 8 1 
xvn 15 3 3 12 1 8 3 
XVIII 3 0 3 1 2 
XIX 2 2 2 2 
Total 355 115 67 282 60 132 85 n 
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indicated no vacancies at the time the survey was conducted. The data are sum­
marized by area in Table 6. It should be noted that 69 firms failed to respond to 
this portion of the questionnaire. 
At the time of the study, five areas were conducting initial training pro­
grams for radio-television service technicians. These areas were Areas VI, VII, 
IX, XI, and XII. The researcher wished to determine if these programs influence 
the number of vacancies reported by the firms in those areas. These data were 
tabulated in Table 7. 
It was found that there was a highly significant difference pC = 6.83, df = 
1, i^< . 01) between number of vacancies reported in the areas with training pro­
grams, and the number of vacancies reported in areas without training programs. 
The areas which contain training programs reported a smaller need than would 
be expected in relation to the present employment level. 
Table 7. The present needs of radio-television service technicians 
Percent of technicians 
employed by firms 
in these areas 
Number of technicians 
needed by firms in 
these areas 
Areas containing radio-television 
training programs (VI, Vn, XI, 
IX, xn) 48% 41 
Areas not containing radio-
television training programs 
(I, n, III, IV, V, X, xin, xiv 
XV, XVI, xvn, xvm, xix) 52% 74 
Total 100% 115 
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Present and Expected Trends of the Number of Radio-
Television Service Technicians Employed in Iowa 
The firms contacted by this research project were asked to state the 
number of radio-television service technicians presently employed, and also to 
estimate the number of technicians needed over the next three year period. The 
researcher found the firms very reluctant to estimate future needs. As is illus­
trated by the data in Table 36, Appendix C, 97, or approximately 28 percent, of 
the firms responding failed to predict needs of technicians for the years 1971 and 
1972. Partly because of the large number of firms that did not respond to this 
portion of the questionnaire, the data indicated a decrease in the number of radio-
television service technicians expected to be employed in 1970, 1971, and 1972. 
Because of the large number of firms that failed to predict the total 
number of technicians needed from January 1, 1970, to January 1, 1972, the data 
were re-evaluated in terms of the increase in the number of technicians needed 
over this period of time. The data are presented in Table 8. 
Two hundred fifty-three firms estimated a need of 99 additional radio-
television service technicians by January 1, 1970. Firms in Areas X and XI 
predicted the highest need with a predicted increase of 25 and 23 technicians 
respectively. Areas VI, XIII, and XVI each predicted a need of over five tech­
nicians by January 1, 1970. 
Two hundred fifteen firms, or 60 percent of the firms answering the ques­
tionnaire, estimated an increased need of 42 radio-television service technicians 
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Table 8. The number of additional radio-television service technicians 
needed, by area 
Estimated additional technicians Total 
needed number of Total 
Area 1/1/69 1/1/70 1/1/71 technicians number of 
to to to needed firms 
1/1/70 1/1/71 1/1/72 1970 - 1972 
I 1 (3) 0 (3) 0 (3) 1 . 4 
II 7 (16) 6 (15) 5 (15) • 18 22 
m 1 (7) 0 (5) 0 (5) 1 14 
IV 1 (5) 0 (4) 0 (4) 1 9 
V 3 (16) 0 (13) 2 (13) 5 24 
VI 5 (13) 3 (12) 4 (12) 12 14 
VII 4 (14) 4(14) 1 (14) 9 24 
EX 5 (18) 4 (14) 3 (14) 12 . 26 
X ^ (30) 6 (23) 8 (23) 39 41 
XI ^ (49) U (44) 10 (44) 44 63 
XII 2 (11) 1 (9) 0 (9) 3 16 
xin 7 (16) 1 (14) 2 (14) 10 24 
XIV 1 (4) 1 (4) 0 (4) 2 7 
XV 2 (17) 2 (16) 1 (16) 5 27 
XVI 8 (17) 2 (14) 3 (14) 13 20 
XVII 3 1 (9) 3 (9) 7 15 
xvni 0 #) 0 (2) 0 (2) 0 3 
XIX 1 (2) 0 (0) 0 (0) 1 2 
Total 99 (253) 42 (215) 42 (215) 183 355 
Number in parentheses indicates the number of firms responding. Num^ 
ber underscored indicates highest needs. 
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by January I, 15)71, and a need of 42 technicians by January 1, 1072. l-'irnis in 
Areas X and XI predicted the greatest need for both periods of time and were the 
only areas predicting an increase of over five radio-television service technicians. 
The data in Table 8 and Table 36 in Appendix C were combined to estimate 
the total number of radio-television service technicians that were expected to be 
employed by 1970, 1971, and 1972. These data, showing the predicted number of 
technicians needed, are presented in Table 37 in Appendix C. The data were 
analyzed, and there was no significant difference among the expected rates of 
business expansion of firms by areas for 1970 = 2.415, df = 17,f x'. 05), 
1971 (X2 = 4.034, df = 17,-^ ;>.05}, and 1972 (%%= 7.943, df = 17, f 7.05). 
Firms employing one to three radio-television service technicians esti­
mated the highest need with a total of 87 technicians needed over the three year 
period. Firms employing four to six radio-television service technicians indi­
cated a smaller number of technicians needed than did the smaller firms, but they 
do predict a higher need per firm responding. Firms employing one to three 
technicians estimated a need of 1.4 technicians per firm, or 46 total technicians, 
and firms employing seven to ten technicians estimated a need of 1.7 technicians 
per firm, or 22 technicians. These data are presented in Table 9. There was no 
significant difference in the expected expansion rate over the three year period in 
relation to the firm 8i%e = 4.177, df = 8, .05), 
The firms estimated a minimum of 183 additional radio-television service 
technicians would be needed in Iowa over the period January 1, 1970, to January 1, 
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Table 9. The number of additional radio-television service technicians 
needed, by firm size 
Estimated additional technicians Total 
needed number of Total 
Firm 1/1/69 1/1/70 1/1/71 technicians number of 
size to to to needed firms 
1/1/70 1/1/71 1/1/72 1970 - 1972 
Owner-
operator 17 (102) 2 (92) 3 (92) 22 167 
1 - 3  47 (101) 23 (84) 17 (84) 87 131 
4 - 6  21 (36) 11 (28) 14 (28) 46 39 
7 -- 10 10 (10) 5 (8) 7 (8) 22 13 
11 - 15 4 (4) 1 (3) 1 (3) 6 5 
Total 99 (253) 42 (215) 42 (215) 183 355 
Number in parentheses indicates the number of firms responding 
1972. This was approximately a 25 percent increase in employment over the 
number of technicians employed January 1, 1969. 
Expected Replacement Needs 
Table 10 contains data which summarize the replacement needs of the 
responding firms by area. Firms in Areas X, XI, and XII have the largest number 
of technicians replaced in each of the years presented from January 1, 1968, to 
Table 10. Employee replacement needs from 1968 to 1972, by area 
Number of Number replaced Expected replacement needs Total replacement 
Area technicians January 1 January 1 needs January 1, 1969 
employed 1968-69 1969-70 1970-71 1971-72 to January 1, 1972 
I 5 0 0 (1) 0 (1) 0 (1) 0 (3) 
n 39 3 5 (2) 2 (4) 3 (4) 10 (10) 
III 23 2 1 (7) 0 (8) 0 (8) 1 
IV 13 i (1) 1 (3) 0 (4) 0 (4) 1 
V 40 0 2 (7) 0 (7) 0 (7) 2 
VI 29 1 1 (2) 0 (2) 1 (2) 2 
VII 66 2(3) 3 (6) 1 (8) 2 (8) 6 
IX 59 7 4 (10) 4 (11) 3 (12) 11 
X 124 14 9 (18) 5 (20) 5 (20) 19 
XI 186 18 (1) 24 (13) 12 (19) 10 (20) 46 
XII 49 11 8 (3) 6 (5) 6 (5) 20 
xni 44 8 0 (8) 0 (8) 0 (8) 0 
XTV 9 1 0 (4) 0 (4) 0 (4) 0 
XV 45 2 (1) 2 (12) 0 (13) 0 (13) 2 
XVI 37 3 3 (3) 0 (6) 0 (6) 3 
xvn 28 1 2 (3) 0 (3) 0 (4) 2 
xvni 4 0 (1) 0 (1) 0 (1) 0 (1) 0 
XIX 7 0 0 (1) 0 (1) 0 (1) 0 
Total 807 74 (7) 65 (104) 30 (125) 30 (128) 125 
Number in parentheses indicates number of firms failing to respond to this portion of the questionnaire 
January i, 1972. There was a highly significant difference = 52.447, df = 17, 
^ <. 001) between the total expected need from January 1, 1969, to January 1, 
1972, over areas than would be expected based on the number employed in each 
area as of January 1, 1969. Firms in areas II, XI, and XII estimated a higher 
rate of turnover, and firms in Areas III, V, XIII, XV, and XVI estimated a lower 
rate of turnover than would be predicted from the number employed in each area 
at the time of the study. 
Firms employing one to three radio-television service technicians esti­
mated the largest numerical need for replacement during the period of January 1, 
1969, to January 1, 1972. These firms estimated that 73 technicians would be 
replaced during this period, or approximately eight percent per year of those 
employed at the time of the study. Firms employing four to six technicians esti­
mated a replacement need of 60 technicians which was an 11 percent turnover per 
year. Firms employing over 11 technicians estimated replacing 38 technicians 
between January 1, 1969, and January 1, 1972, which was over 20 percent turn­
over per year of those technicians employed by these firms at the time of the 
study (Table 11). 
The data in Table 38, Appendix C, when statistically analyzed, indicated 
no significant difference = 7.63, df = 4,-^ •'.05) in the number of vacancies 
in relation to the size of city in which the firms are located. Firms in cities of 
50,000 population and over estimated approximately a ten percent turnover per 
year. 
Table 11. Employee replacement needs from 1968 to 1972, by firm size 
Number replaced Expected replacement needs 
Firm size January 1 January 1 Total 
1968-69 1969-70 1970-71 1971-72 
Owner-operator 1 3 (58) 0 (60) 0 (60) 4 
1 - 3  25 30 (35) 8 (45) 10 (48) 73 
4 — 6 27 15 (7) 10 (14) 8 (14) 60 
7 - 1 0  10 6 (3) 4 (4) 4 (4) 24 
1 1 - 1 5  11 11 (1) 8 (2) 8(2) 38 
Total 74 65 (104) 30 (125) 30 (128) 199 
Number in parentheses indicates number of firms failing to respond to this portion of the ques­
tionnaire 
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Sources of Training Completed by the Radio-Television 
Service Technicians Presently Employed 
The 355 firms responding to this portion of the questionnaire reported 
employing 807 radio-television service technicians. Ench technician averaged 
fewer than two different sources of training to obtain his present level of technical 
proficiency. The primary sources of training, in order of the frequency indicated, 
were; (1) schools sponsored by manufacturing firms, (2) vocational and trade 
schools, (3) correspondence courses, and (4) armed services schools. Four 
hundred twelve, or approximately 54 percent, of the service technicians surveyed 
by this study indicated some training by schools sponsored by manufacturing 
firms. This was prevalent through the 19 areas as shown by data in Table 12. 
Area XVI = 15.062, df = 6, , 05) was the only area in which the 
frequency of the different sources of training differed significantly from the over­
all state distril)iition. The firms in Area XVI employed more radio-television 
service technicians with experience as their only training source than would be 
expected from the state distribution. 
The frequency of training sources reported in Areas XVII, XVIII, and 
XIX were combined to make statistical analyses because of the small frequency 
reported in each cell. These three combined areas did not differ significantly 
(%^ = 9.984, df 6, . 05) from the state distribution of training sources for 
sei'vice technicians. Also, the column labeled "other means" was dropped from 
Table 12. Sources of training of radio-television service teclmicians, by area 
Present technicians trained through 
High Vocational Manu­
Area school or facturers' Exper­ Corres­ Armed College Other Total Chi 
vocational • trade training ience pondence service technical means square 
courses schools schools only courses schools programs values 
I 0 0 4 2 0 1 1 0 8 6. 
n 11 12 19 2 8 9 6 3 70 11.727 
m 1 9 10 4 7 5 4 1 41 3.499 
IV 2 3 8 2 4 4 G 0 23 2.608 
V 4 16 21 4 10 8 7 0 70 3.648 
VI 0 7 18 4 14 4 4 0 51 11.554 
VII 9 25 38 3 18 15 12 0 120 8.849 
IX 13 30 35 7 12 11 3 0 111 6.557 
X 21 38 62 20 35 24 11 0 211 3.800 
XI 23 73 82 29 30 35 10 0 282 9. 897 
xn 7 17 23 2 13 10 2 0 74 4.905 
xin 7 20 27 8 6 15 5 0 88 4.649 
XI\^ 1 2 3 3 3 2 3 0 17 6,800 
XV' 4 19 20 5 11 8 8 0 75 3.487 
XVI 4 7 16 11 5 5 3 0 51* 15.062 
XVll 0 4 19 4 11 5 0 0 43 
xvni 2 3 2 0 2 0 1 0 10 9.984 
XIX 0 4 5 2 3 1 0 0 15 
Total 109 289 412 112 192 162 80 4 1360. 
•Significant 
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the distribution to make statistical analyses because few of the cells in this column 
would have an expected value of one or larger. 
The data summarizing the sources of training of present employed radio-
television service technicians by firm size, as well as the chi square value for 
each, are presented in Table 13. There was a highly significant difference 
between the distribution of the different sources of training of each firm size 
group and the state distribution except for firms employing one to three techni­
cians. Owner-operator firms and firms employii^ four to six technicians 
reported a lower frequency of technicians trained by vocational and trade schools 
and manufacturers' schools than was estimated from the state distribution. These 
same firms also reported a higher frequency of technicians trained through 
correspondence courses than was estimated from the state distribution of training 
sources. 
Firms employing from seven to ten technicians reported a higher frequency 
of technicians who were trained by high school vocational courses, manufacturers' 
schools, and correspondence courses than was predicted from the state distribu­
tion. Fewer technicians were trained by experience only. 
The largest firms, employing 11 to 15 technicians, reported fewer tech­
nicians were trained by high school vocational courses rind correspondence 
courses, while more of their technicians were trained by manufacturers' schools 
and by experience only than was predicted from the state distribution of training 
sources. 
Table 13. Sources of training of radio-television service technicians, by firm size 
Present technicians trained through 
High Vocational Manu­ Chi 
Firm size school or facturers' Exper­ Corres­ Armed College Other Total square 
vocational trade training- ience pondence service technical means values 
courses schools schools only courses schools programs 
Owner-
operator 18 34 75 25 53 38 28 1 272** 25.482 
1 - 3  54 113 153 35 71 55 29 0 510 6.094 
4 - 6  33 90 77 29 28 39 14 3 313** 20.103 
7 - 1 0  4 40 76 11 38 28 9 0 206** 18.063 
11 - 15 0 12 31 12 2 2 0 0 59** 35.335 
Total 109 289 412 112 192 162 80 4 1360 
**Highly significant 
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Table 39 in Appendix C presents the same data by city size. There was no 
significant difference between the distribution of the training source across city 
groups and the state distribution except in cities of 50,000 and over population 
(TC^ - 13. 742, df = 6, /?•<, 05). The technicians reported in this group of cities 
were trained by vocational or trade schools at a higher frequency and by college 
technical programs at a lower frequency than was indicated by the state distribu­
tion. 
In the analysis of Table 13 and Table 39 in Appendix C, the column title 
"other means" was not used because of the low e3q)ected value for each cell. 
Up-Grading Needs of Radio-Television Service Technicians 
One of the purposes of the study was to determine the up-grading needs of 
the technicians employed at the time of the study. The owner or manager of the 
firms contacted in this survey was asked to determine: (a) the number of tech­
nicians under their employment who needed up-grading night classes, (b) the 
number of these technicians who would be recommended to attend such night 
classes, and (c) the number of technicians the owner or manager thought would 
actually attend such classes. The data in Table 14 illustrate the responses to 
these questions by area. Of the 807 radio-television service technicians employed 
by the responding firms, 53.8 percent were thought to have need for such up­
grading night classes in the opinion of the owners or managers of the firms. 
Table 14. Up-grading needs of radio-television service technicians presently employed, by area 
Number of Number of Percentage of 
Number of Number of technicians firms technicians technicians firms 
Area technicians technicians firms would recommend firms estimate estimate 
employed thought needed to attend would attend would attend 
1-1-69 night classes night classes night classes night classes 
I . 5 2 2 2 40.0 
n 39 21 23 15 38.5 
ffl 23 11 10 7 30.4 
IV 13 4 4 3 23.0 
v 40 23 23 19 47.5 
VI 29 20 20 11 38.0 
VII 66 36 38 25 37.9 
IX 59 23 28 20 34.0 
X 124 73 72 51 41.0 
XI 186 104 99 45 24.0 
xn 49 30 28 22 45.0 
xm 44 22 27 20 45.0 
XIV 9 3 3 2 22.0 
X\'' 45 26 21 20 44.0 
XVI 37 19 21 20 54,0 
XVII 28 10 12 8 28.6 
xvin 4 2 2 2 50,0 
XIX 7 5 6 4 57.0 
Total 807 434 439 296 36.7 
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There was no significant difference among the areas in relation to the number of 
technicians presently employed in each area = 9.528, df = 17, 7. 05). 
The firms in Area X indicated the largest number of radio-television 
service technicians (51) who would attend these night classes. Firms in eight 
areas indicated 20 or more service technicians would attend night classes if they 
were made available. These areas, in descending order of the number of inter­
ested technicians, were Area X (51), Area Vn (25), Area XII (22), and Areas IX, 
XIII, XV, and XVI all indicating 20 technicians. There was no significant differ­
ence among the areas in the number believed to attend up-grading classes in 
2 
relation to the number of technicians presently employed in each area ("% = 
17.896, df = 17,/? 05). 
Table 15 presents the data which indicate the up-grading needs of radio-
television service technicians in relation to the size of firm in which the techni­
cians were employed. The distribution of technicians presently employed by each 
size firm was used to determine the expected responses in each area presented in 
this table. The frequency of responses in each of the three areas; (1) the number 
of technicians thought needed night classes (^t^ = 25.110, df = 4,-^ < . 001), (2) 
the number of technicians firms would recommend to attend night classes {tC = 
19.920, df = 4, -JS <. 001), and (3) the number of technicians the firms estimated 
would attend night classes (X^ = 22.520, df = 4, 001); differed significantly 
beyond the . 001 level from the estimate based on the number of technicians 
presently employed in the different firm sizes. 
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Total 807 434 439 296 36,7 
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Firms employing from one to six radio-television service technicians 
indicated the greatest interest in night classes to up-grade the technical knowledge 
of their technicians. Of the techaicians employed by firms employing one to three 
technicians, 57.8 percent were believed to be willing to attend those classes, and 
49.5 percent of those employed by firms employing four to six technicians were 
thought to be interested in attending night classes. Only 25. 9 percent of the owner-
operator technicians were Interested in attending night classes for up-grading 
purposes. Ninety-nine firms failed to respond to the final portion of this section 
of the questionnaire. Seventy-three were owner-operator firms. 
The data in Table 40, Appendix C, indicated no significant difference 
between the number of technicians expected to attend up-grading classes in each 
city classified and the number estimated from the state distribution of technicians 
(7C2 = 3.235, df = 4, ^  05). 
Upon comparing Table 14 and Tables 41 and 42 in Appendix C, the 
researcher found no significant correlation between the age of technicians and the 
indicated need for in-service training {/> - -. 173) or between the wages earned 
and the in-service training needs (/0~ -.18) across areas. The comparisons 
were made using the Spearman rank order correlation statistic. 
Need for Technicians Specialized in One Electronic Appliance 
At the time of the study, only 72 of the responding firms employed an 
electronic service technician to specialize in one or two of the electronic devices 
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specified in this study (Table 43, Appendix C). Twenty-eight fii'ms had employed 
a specialist for servicing colored television sets and a total of 48 firms reported 
employing a technician to specialize in repairing television sets, black and white 
and colored, or both. 
Because of the rapid technological developments in the area of consumer 
electronic devices, the author felt it important to determine if the need for spec­
ialists was groat enough to provide special training for such technicians. 
One hundred sixty-seven firms, or approximately 50 percent of the firms 
rcBTjoriding to this portion of the questionnaire, would hire a specialist at the time 
of the study if he were available (Table Itt). There was no significant diffei'cnce 
among" the areas in relation to the number of technicians employed in each area 
C/." - 11. 517, df - 17, -R %. 05). 
Table 44, Appendix C, presents the data indicating the willingness of 
firms to employ technicians to specialize in one particular electronic appliance 
in relation to firm size. Statistical analysis of the data indicated a highly signifi­
cant difference among the reported demands for specialists and the expecvcci need 
for specialists across iiirm sizes ~ 28.295, df ^ ,003). On visual 
inspection of thci data, it was noticed that a small percent of the owner-operator 
firms indicated a need for specialists. This implied that small firms must employ 
general repairmen capable of repairing all electronic appliances. 
Firms employing four or more radio-television service technicians indi­
cated a greater need for a specialist than did the smaller firms. Over 80 percent 
(i.'l 
'l'îiblu 1(1. Numhor of firniB Indicating" they would hire a Bpeclalist. if one; wcsre 
available, by area 
Area Yes No No response 
I  1 3 .  
n 10 11 1 
in 5 „ 9 
IV *5 4 
V 12 11 1 
VI 4 9 Î 
Vii 11 13 
DC 12 14 
X 25 14 2 
XI 31 26 6 
XII 7 ' 9 
xm 9 14 1 
xr/ 2 4 1 
9 16 2 
XVi 13 7 
xvn 8 3 4 
xvin 11 1 
XDC 2 
Total 167 168 20 
G4 
of the larger firms were willing to hire a specialist if he were available at the 
time of the study. 
The size of city in which firms were located had no significant influence 
on the reported need for specialists = 2.158, df = 4,7^ > . 05). These data 
are presented in Table 45, Appendix C. 
Approximately 52 percent of the firms responding in this study specified 
difficulty in securing specially trained technicians to service and repair color 
television sets. One hundred eighty-four firms reported a willingness to hire a 
color television specialist if it were possible for them to hire such a specialist. 
Forty-five firms specified a need for specialists in television repair, both black 
and white and color. There was no specific need for specialists predominant to 
any specific area. These data are presented in Table 17. 
Rating of Knowledge and Skills Needed by Radio-
Television Service Technicians 
This study attempted to determine the knowledge and skills thought 
important for radio-television service technicians by firm owners or operators. 
The questionnaire used in this portion of the research was divided into nine differ­
ent areas of knowledge or skills. Three areas were the related areas of (1) Eng­
lish skills, (2) business practices, and (3) technical mathematics skills. Three 
areas directly related to electronic devices as to theory, components, and test 
equipment. Those were (4) AC and DC circuits and machines, (5) electronic 
Table 17. Number of firms indicating in which are 
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components and circuits, and (6) test equipment. The remaining three areas 
were skills and knowledge related to electronic devices. These areas were (7) 
antenna systems, (8) technical drafting, and (9) mechanical operations and 
skills. The questionnaire contained various items under each of these areas 
which were evaluated in terms of the degree of knowledge and skill needed by the 
radio-television service technicians. The rating was based on a five-point scale 
which is as follows; (1) very little importance, (2) background knowledge only, 
(3) desirable, (4) highly desirable, and (5) essential. 
The findings of this portion of the research will be discussed in terms of 
the nine subject areas earlier specified. 
When comparing the general groups of knowledge and skills indicated 
above, the areas directly related to electronics theory, components, and test 
equipment received the highest modal ratings. The closely related areas of tech­
nical electronics drafting skills, antenna systems, and mechanical operations and 
skills scoured the r.cxt highest group of ratings. The core courses such as 
English skills, business skills, and mathematics skills as a group received the 
lowest rating. 
Core subject ;irca3 
Of the three related subject areas used in this research project, business 
skills received the highest rating. Six of the eight items listed in this area were 
rated "essential" most frequently. The three items with the most "essential" 
ratings were: (1) "Ability to talk with customers", (2) "Ability to make house 
calls", and (3) "Safety consciousness". "Knowledge of accounting procedures" and 
"Knowledge of marketing procedures" were rated "desirable" most frequently and 
their average rating was below desirable. These data are presented in Table 18, 
All of the items listed under English sldlls received the most frequent 
rating of "desirable". The item, "Skill in the use of words", had the highest 
average rating of .'i.46. The item, "Knowledge of good sentence structure", 
received the lowest average rating of 2.84. The data are presented in Table 11). 
Any inathcmatic knowledge and skills beyond basic arithmetic and algebra 
were considered only "desirable" or "very little importance". "Arithmetic" was 
the only item with a modal rating of "essential". Responding firms rated "Alge­
bra" most frequently as "highly desirable" and "Vector analysis" as "desirable". 
All of the other mathematical skills presented in this research had the most 
frequent rating of "very little importance". Table 20 presents these data. 
A re aw related directly to theory, components, and testing of electronic devices 
I'he items llKted under electronic components and circuits received the 
i f i o s t  " o K K c n t i a J "  r a t i n g s  o r  a n y  a r e a  i n  t h i s  p o r t i o n  o f  t h e  q u e s t i o n n a i r e .  A i l  o f  
the items uiuior components and circuits received tiic most frequent rating of 
"essential" except "Thin film techniques". This item received the most frequenl 
rating of "background knowledge only". "AC and DC power supplies", "Oscillator 
circuits", "Audio frequency amplifiers", "Radio frequency amplifiers", and 
"Transistor analysis" were the five items that received the most "essential" 
I'atings (Table 21), 
(»9 
Table 18. Importance of business practices to radio-television service tech­




Ability to talk with customers 3 0 16 61 133 
Ability to make house calls 8 1 17 49 138 
Safety consciousness 5 5 23 47 133 
Ability to estimate repair costs 
pi-ior to work , 7 1 32 72 101 
Understanding of liability 
responsibilities of servicemen 5 6 43 56 103 
Ability to handle warranties and 
service policies 10 G 48 04 ^ 
Skills in the art of salosmansMp 11 13 53 7T_ 59 
Knowledge of accounting procedures 34 56 32 28 
Kiiowiedge of marketing procedures 47 ^ 56 30 21 
Eating scale; 
1 - very little importance 
2 - background knowledge only 
3 - desirable 
4 - highly desirable 










Rating mosl. often listed is underscored. 
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Table 15). Importance of English slcillB to rudio-televlslon aervloti technicians, 




3 4 5 • Mean 
Skill in use of words 12 7 M 70 30 3.46 
Good penmanship 15 6 110 47 35 3.38 
Good spelling skills 12 13 114 48 26 3.29 
Ability to write grammatically 
correct reports and letters 22 29 M 42 36 3.19 
Knowledge of good sentence 
structure 30 39 94 34 1() 2.84 
Rjiting scale; 
1 - very little importance 
2 - background laiowledge only 
3 - desirable 
4 - highly desirable 
5 - essential 
Rating most often listed is underscored. 
The iteniH listed under AC and DC circuits and machines roceived an 
average rating of "desirable" or above except "Transient analysis", "Electric 
motors", and "Servo-mechanisms". These items received an average rating of 
"background knowledge only". All of the other items except "Multi-phase system" 
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Table 20. Importance of technical mathematlc skills to radio-television service 
technicians, as reported by firm operators 
Topic item 
Rating 


















1 - very little importance 
2 - background Imowledge only 
3 - desirable 





































Ruling most often listed is underscored. 
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Table 21. Importance of understanding electronic components and circuits to 




3 4 5 Mean 
AC and DC power supplies 2 2 10 27 172 4.71 
Oscillator circuits 4 0 8 41 160 4.66 
Audio frequency amplifiers 4 0 13 35 161 4.64 
Radio frequency amplifiers 4 2 12 42 153 4.59 
Transistor analysis 3 3 16 35 156 4.59 
Semi-conductor theory and design 
(diodes, transistors, SCR's, uni­
junction transistors, etc.) 7 3 15 33 155 4. 53 
Power supply regulation 5 3 14 46 145 4. 52 
Vacuum tubes theory and function 3 5 17 43 145 4.51 
Video amplifiers a 3 13 47 144 4.50 
FM modulation 7 2 19 . 43 142 4.46 
AM modulation 7 .3 20 42 141 4.44 
Vacuum tube circuit analysis 6 6 17 45 139 4.43 
Phase modulation (color) 6 7 22 44 134 4.38 
Integrated circuits 9 7 23 41 133 4.32 
Switching circuit design and analysis 
(multi-vibrators, free running, 
flip-flop, etc.) 15 17 41 45 Èk S. 88 
Vacuum tube circuit design 14 18 46 44 91 3.84 
Transmission lines 17 18 51 48 79 3.72 
Waveguides 30 37 47 44 M 3.27 
Thin film techniques 48 52 50 37 . 26 2.72 
Rating scale; 
3 - very little importance 
2 - background knowledge only 
:] - desirable 
4 - highly iiusirablo 
5 - essential 
Rating most often listed is underscored. 
received the most frequent rating of "essential". The items "Series and parallel 
circuits", "Combination circuits", and "Ohm's law" received the largest number 
of "essential" ratings of all the items in this section (Table 22). 
The "Oscilloscope" and the "Multimeter" were rated the most important 
test equipment needed by radio-television service technicians by the responding 
firms. The "Color bar. generator" was the third highest rated test equipment. 
All three averaged above a 4.5 rating and were rated "essential" by over 75 per­
cent of the responding firms. The "Ratiometer" and the "Shorting stubs and 
other wave guide loads" were the lowest rated equipment with a mean rating of 
2. GO. The remaining items are listed in Table 23 with the frequency of rating 
by different firms and the mean rating score. 
Electronic skills related to servicing of electronic devices 
Skills and knowledge related to antenna systems were rated highest in thit 
portion of the questionnaire. 
All items appearing in this section of the research received an average 
rating of "desirable" or "highly desirable" as knowledge and skills needed for 
radio-television service technicians. As indicated by the data in 'i'able 24, all 
items in this area were rated essential by the largest number of responding 
firms. "VIIF antenna systems" received the highest mean rating of 4.52. 
"Rotor mounting" w:is rated the least important Item with a mean rating of 3.74. 
The ability to read and understand "electronics symbols" was the. item 
thought most important in the area of technical drafting sMlls needed by radio-
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Table 22. Importance of the understanding of AC and DC circuits and machines 




3 4 5 Mean 
Series and parallel circuits 3 2 8 • 26 174 4. 72 
Combination circuits 2 4 12 32 163 4. 64 
Ohm's Law 1 4 15 31 162 4.64 
Inductive reactance, capacitive 
reactance, resonance, etc. 7 8 28 38 132 4.31 
Integrating circuits 14 10 44 55 90 3.92 
Kirchoff's Law 28 22 48 37 78 3.54 
Differentiating circuits 29 19 53 45 " 67_ 3.48 
Thevenin's Law 44 30 43 40 56 3.16 
Norton's Law 44 31 48 38 3.11 
Multi-phase systems 40 31 G4 41 37 3.02 
Transient analysis 4G 35 M 39 34 2.91 
Elcciric motors 35 63 74 23 18 2. 65 
IrJcr vo-mcc han isms 59 61 57 26 10 2.38 
EiiLing scale; 
1 - very little importance 
2 - background knowledge only 
3 - desirable 
4 - highly desirable 
5 - essential 
Rating most often listed is underscored. 
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Table 23. Importance of test equipment to radio-television service technicians, 




2 3 4 5 Mean 
Oscilloscopes 3 2 12 37 158 4.63 
Multimeters 3 4 15 27 163 4.62 
Color bar generator 8 0 12 33 159 4. 58 
Tube testers 7 4 . 20 28 153 4.49 
Transistor testers 8 4 17 30 153 4.49 
RF generators 8 5 26 47 126 4.31 
Sweep/marker generator 10 4 19 62 116 4.28 
Signal generators below microwave 
frequencies 12 8 33 43 116 4.15 
Audio generators 10 7 38 47 110 4.33 
Television analyst 12 8 36 54 102 4.07 
Field strength meters 20 21 61 51 59 3.51 
Vector oscilloscope 25 18 5d 53 56 3.46 
Impedance bridge 24 24 M 40 55 3.37 
Function generators 33 33 51 42 §1 3.23 
Distortion analyzer 28 43 06 39 35 3.05 
Grid dip oscillator 31 33 82 35 30 3.00 
Variable frequency bandpass filter 26 45 70 45 25 2.99 
Microwave signal generators 52 49 32 26 2.66 
Spectrum analyzer 64 38 55 26 29 2.61 
Ratiometer M 43 58 32 21 2.60 
Shorting stubs and other wave 
guide loads 45 52 33 12 2.60 
Rating scale: 
1 - very little importance 
2 - background laiowledge only 
3 - desirable 
4 - liighly desirable 
5 - essential 
Rating most often listed is underscored. 
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Table 24. Importance of understanding antenna systems to radio-television 




3 4 5 Mean 
VHP antenna systems 2 4 19 43 142 4.52 
Impedance matching of antenna to 
line and set 7 2 39 41 121 4.27 
Directional antennas 11 10 34 45 110 4.11 
Distribution systems 6 7 46 56 " % 4.08 
Antenna elements and mounting 
techniques 15 11 37 47 100 3.98 
UHF antenna systems 20 17 37 39 M 3.84 
Rotor mountings 11 22 58 38 3.74 
Rating scale: 
1 - very little importance 
2 - background knowledge 
3 - desirable 
only 
4 - highly desirable 
5 - essential 
Rating most often listed is underscored. 
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television service technicians and received an average rating of 4.44 by the 
responding firms. "Schematic diagrams (simplified and full)", "Printed circuit 
layout", "Electronic circuit drawing", and "Block diagrams" all received an 
average rating of "highly desirable", with over 50 percent of the responding 
firms rating these items "essential". "Pictorial drawings", "Sketching", and 
"Dimensioning" skills received an average rating of "background knowledge 
only". These items and their ratings are presented in Table 25. 
In the mechanical operations and skills area, "Soldering" skills received 
the most "essential" ratings by the radio-television service technicians respond­
ing. "Printed circuit techniques" and "Desoldering" skills also received an 
average rating above "highly desirable", and over 76 percent of the firms rated 
these skills "essential". "Sheet m.etal fabrication" and "Brazing" were the only 
skills that rated below "desirable" and were reported as being needed for "back­
ground knowledge only". These items arc presented in Table 26. 
Educational Programs Needed to Train Radio-Television 
Service Technicians 
iTiis study attempted to determine the number of radio-television service 
technicians who would be needed over the period from January 1, 1969, to Janu­
ary 1, 1972, and to use this information to propose the areas in which programs 
are needed. These needs for technicians were determined from the following 
sources: (1) the existing vacancies as of January 1, 1969, (2) the replacement 
78 
Table 25. Importance of technical draftir^ skills (reading and understanding) to 




3 4 5 Mean 
Electronic symbols 7 2 19 47 136 4.44 
Schematic diagram, simplified 9 3 17 49 133 4.39 
Printed circuit layout 9 5 21 44 132 4.35 
Schematic diagram, full 11 6 15 48 131 4.34 
Electronic circuit drawings 11 8 18 58 116 4.23 
Block diagrams 21 11 34 41 104 3.93 
Charts and graphs 29 23 65 55 39 3.25 
Pictorial drawings 41 40 75 31 24 2.80 
Sketching 41 58 61 35 16 2.65 
Dimensioning 57 58 25 8 2.35 
Rating scale: 
1 - very little importance 
2 - bacl<ground knowledge only 
3 - desirable 
4 - highly desirable 
5 - essential 
Rating most often listed is underscored. 
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Table 26. Importance of operations and skills to radio-television service tech­




3 4 5 Mean 
Soldering 3 0 5 22 182 4.79 
Printed circuit techniques 2 2 5 25 178 4.77 
Desoldering 4 4 14 27 163 4.61 
Drilling 15 29 61 41 m 3.54 
Brazing 68 38 63 27 16 2.46 
Sheet metal fabrication 84 48 60 15 5 2.10 
Rating scale; 
1 - very little importance 
2 - background knowledge only 
3 - desirable 
4 - highly desirable 
5 - essential 
Rating most often listed is underscored. 
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needs from January 1, 1969, to January 1, 1972, (3) the additional technicians 
needed for expansion from January 1, 1969, to January 1, 1972, and (4) the up­
grading needs of the existing radio-television service technicians. The data sum­
marizing these needs by area are presented in Table 27. 
As of January 1, 1969, 115 radio-television service technicians were 
needed to fill existing vacancies. 
By January 1, 1972, 308 new radio-television service technicians will 
need to be trained to fill the predicted need due to the replacement of present 
technicians and added technicians needed because of expansion of the business. 
Firms in Areas 11, VII, IX, X, XII, and XVI estimated a need of 15 or more 
technicians to fill the estimated vacancies due to business expansion. 
Approximately 53. 8 percent of the 807 radio-television service technicians 
presently employed would be recommended to take up-grading classes by their 
employers if such courses wore available. Only 36.7 percent, or approximately 
296, of those technicians were believed to be willing to attend such classes. 
At the time of the study, there were initial training programs for radio-
television service technicians established in Areas VI, VII, IX, XI, and X!î. 
These areas still rank high in initial training needs and also in the need for 
special programs for up-grading of the radio-televJsion service technicians in 
those areas. 
Using the data from the previously mentioned areas as the criterion, the 
author proposes programs in the following areas: 
Table 27. Summary of the expected needs for radio-television service techni­
cians, by area 
Expected additional technicians 
Estimated replacement needs needed 
Vacancies 1/1/69 1/1/70 1/1/71 1/1/69 1/1/70 1/1/71 
Area 3/1/69 to to to to to to 
1/1/70 1/1/71 1/1/72 1/1/70 1/1/71 1/1/72 
I 1 (3) 0 (3) 0 (3) 0 (3) 1 (3) 0 (3) 0 (3) 
II 6 (19) 5 (20) 2 (18) 3 (18) 7 (16) 6 (15) 5 (15) 
III 1 (9) 1 (7) 0 (6) 0 (6) 1 (7) 0 (5) 0 (5) 
IV 0 (7) 1 (6) 0(5) 0 (5) 1 (5) 0 (4) 0 (4) 
V 4 (20) 2 (17) 0 (17) 0 (17) 3 (16) 0(13) 2 (13) 
VI 6 (14) 1 (12) 0 (12) 1 (12) 5 (13) 3 (12) 4 (12) 
VII 9 (19) 3 (18) 1 (16) 2 (16) 4 (14) 4 (14) 1 (14) 
IX 5 (19) 4 (16) 4 (15) 3 (14) 5 (18) 4 (14) 3 (14) 
X 31 (35) 9 (23) 5 (21) 5 (21) 25 (30) 6 (23) 8 (23) 
XI 18 (50) 24 (50) 12 (44) 10 (43) 23 (49) 11 (44) 10 (44) 
XII 3 (13) 8 (13) 6 (11) 6 (11) 2 (11) 1 (9) 0 (9) 
XIII 9 (20) 0 (16) 0 (16) 0 (16) 7 (16) 1 (14) 2 (14) 
XIV 0 (4) 0 (3) 0 (3) 0 (3) 1 (4) 1 (4) 0 (4) 
XV 6 (17) 2 (15) 0 (14) 0 (14) 2 (17) 2 (16) 1 (16) 
XVI 11 (19) 3 (17) 0 (14) 0 (14) 8 (17) 2 (14) 3 (14) 
XVII 3 (14) 2 (12) 0 (12) 0 (11) 3 (13) 1 (9) 3 (9) 
xvin 0 (2) 0 (2) 0 (2) 0 (2) 0 (2) 0 (2) 0 (2) 
XIX 2 0 (1) 0 (1) 0 (1) 1 (2) 0 (0) 0 (0) 
Total 115 (69) 65 (251) 30 (220) 30 (217) 99 (253) 42 (215) 42 (215) 
The number in parentheses indicates the number of firms responding 
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Up-grading 
Total expected need by needs Total number of 
of present technicians needed 
1/1/70 . 1/1/71 1/1/72 technicians 1/1/69 to 1/1/72 
1 0 0 2 1 
12 8 8 .15 28 
2 0 0 7 2 
2 0 0 3 2 
5 0 2 19 7 
6 3 5 11 14 
7 5 3 25 15 
9 8 6 20 23 
34 11 13 51 58 
47 23 20 45 90 
10 7 6 22 23 
7 1 2 20 10 
1 1 0 2 2 
4 2 1 20 7 
11 2 3 20 16 
5 1 3 8 9 
0 0 0 2 0 
1 0 0 4 1 
164 72 72 296 308 
Area X has the second highest number of vacancies (18) and the 
second highest number of technicians expected to be needed due to 
business expansion and turnover from January 1, 1969, to January 
1, 1972. The firms in this area reported the largest number of 
technicians who would be interested in attending in-service classes 
for up-grading purposes. 
Areas II and XVI have the potential for a full-time radio-television 
service training program. Area II ranks third in the number of 
technicians needed over the next three years and tenth in the number 
of technicians interested in up-grading classes. Firms in Area XVI 
reported 11 vacancies at the time of the study and an additional need 
of 16 technicians over the next three year period. Also, 20 techni­
cians in this area were reported to be willing to attend up-grading 
classes. 
The firms in Areas V, XIII, and XV did not report a large enough 
growth indication to warrant a program to be developed in these 
areas. However, the firms did indicate a high intoi'ost in up-grading 
programs (19 and 20 technicians). The author feels that some type 
of rotating program should be established in these three areas to 
provide a workshop type training for the technicians for up-grading 
purposes. This maybe accomplished independently, or in conjunc­
tion with other areas. The author feels the need is indicated by the 
data presented in Table 27. 
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Based on the data presented earlier in this thesis, these programs should 
be highly practical in nature. The courses should deal primarily with teaching 
electronics theory and components, emphasizing the practical application to the 
different electronic devices. These programs must provide the student with 
experience in using equipment and actually servicing electronic devices. Only 
basic English and mathematics skills were indicated as desirable for radio-
television service technicians. Business skills were rated high and should he 
included in these programs. 
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DISCUSSION AND CONCLUSIONS 
This research project attempted to secure information regarding the radio-
television servicing occupation to aid in planning vocational programs to fit the 
needs of Iowa. Specific consumer electronic devices were specified for this study 
in an attempt to obtain more specific data. Though the study was thoroughly 
planned, some of the limitations and implications must be clarified. 
Limitations of the Study 
Firms located in cities of 2, 500 population or larger were selected as the 
population for this study. The researcher felt the information gained from these 
firms would be more easily obtained, and also give a more realistic estimate of 
the future need for trained radio-television service technicians. This was based 
on the assumption that most of the repair firms located in cities of less than 2,500 
popiilJition would be very small firms, or owner-operator firms. Other research 
reviewed implied this size firm was more reluctant to participate in such projects 
and their expected need due to business expansion was very small and would have 
little, if any, cffcct on the overall predicted needs for Iowa. This was substanti­
ated by the rctui-ns from this study. The owner-operator firms and the firms 
responding irora the smaller cities were more reluctant to complete the question­
nai re. 
One ol the major objectives of this study was to estimate the training needs 
of radio-television service technicians for the next three years, through January 1, 
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1972. The researcher used the owner, or the operator, of the servicing firms 
surveyed as the source for predicting future needs. To the knowledge of the 
author, there was no research at the time of the study that validated those indi­
viduals; as predictors of future employment needs of the industry. There wore 
several studies conducted with that assumption, but none of the studios validated 
this point of view. The author felt that the owner-operator, if he made a consci­
entious effort, could determine his individual business situation, and would make 
adequate predictions of his future needs. The major limitation of the reasoning 
was that many firm owners or operators were reluctant to predict future needs, 
so as a result, the predictions made by this study were conservative. 
The state employment trends for Iowa were not broken down in relation to 
the geographic areas used in this area. For this reason, these figures could not 
be used for the purpose outlined in this study. 
The data indicating the up-grading needs of the radio-television service 
technicians employed at the time of the study were estimated by the owner or 
operator of the responding firm. It may not have represented the true feelings of 
all of the radio-television service technicians because all of the technicians were 
not asked to respond. The author felt the data obtained were realistic within the 
economic limitations of this study. The quality and type of classes offered for up­
grading purposes will be the primary factor determining the acceptance of these 
classes by the service technicians. If the courses are developed with a high 
degree of practical application, the estimated need for up-grading classes 
presented by this study may be conservative. If the classes are based on theory 
alone, the opposite may be true. 
Implications of the Study 
Need for training 
This research study reveals a shortage of qualified service technicians. 
This was determined not only by the number of vacancies at the time of the study, 
but also by the large number of firms indicating a difficulty in employing qualified 
technicians (79 percent of the responding firms). This same problem was stated 
by other research in related occupational areas. From where can this additional 
technically trained labor supply come? 
Perhaps new sources of labor should be explored to fill the needs in the 
electronics industry, specifically, the radio-television service industry. This 
could be supplied through the use of women, handicapped individuals, or by devel­
oping different levels of competencies needed by such repairmen and limit the 
repair at each level to the competency level needed. 
Women are physically more agile with their hands and are better able to 
handle smail assembly manuvers and repair skills. For this reason, they should 
be capable of servicing electronic devices. The author feels there are tv/o larg.-. 
factors preventing women from becoming radio-television service technicians. 
First of all, this is not a socially accepted feminine occupation. Even though this 
is not as prevalent a distinction in occupation as it was 20 years ago, the author 
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still feels it has a direct influence on the recruitment of women to this occupation. 
The second factor is the training involved in becoming a radio-television service 
technician. This training is based on a background of science and mathematics 
as well as mechanical manipulations. Even though women are fully capable of 
mastering all three equal to, or perhaps better than, men, they are classified 
socially as masculine skills. Thus it would be more difficult to entice women 
into obtaining these skills. Also, there is a physical limitation of women entering 
the occupation of radio-television servicing. The larger sets are heavy and would 
be difficult for women to handle. This could be overcome by employing lower 
skilled labor to do the heavy work. 
Special training of the handicapped is another possible source of labor for 
the consumer electronics industry. This has been accomplished successfully in 
other areas, and is being emphasized by the federal government in terms of the 
emphasis placed in the federal legislation on the training of the handicapped. Even 
though this is possible, and important, the author does not believe this will supply 
enough additional qualified labor in Iowa to satisfy the existing and projected 
vacancies in the electronic servicing industry. 
The third source of labor previously suggested was to divide the radio-
television service skills into different degrees of difficulty, and specialize in 
training technicians to fit each competency level. This would allow the use of a 
wider range of ability individuals in the industry. At the present time, this has 
been impractical because of the small firm size and the design of the equipment. 
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Wilh the present technological developments, there is no reason why this cannot 
develop. One individual could be trained to test and replace tubes, clean certain 
parts such as the tuner; or in the future, test and replace complete circuit panels 
such as those being used by Motorola at the present time. The individual.would 
not need knowledge of electronic theory or mathematics. He would need to 
recognize the quality of the item by interpreting his test equipment. If more com­
plicated repair wore needed, the item could be sent to the technicians level of 
competency for further analysis and repair. 
No matter which of these sources of labor used, or perhaps some other 
source, something must be done about the radio-television service industry to 
improve the public opinion of the industry to recruit more individuals into this 
occupation. The author feels this point is best summarized by the following 
statement written by one of the persons filling out the questionnaire. 
"If a man has the ability and incentive to become a compe­
tent serviceman, he will recognize the foolishness of remaining in 
a branch of the industry offering low pay, unpleasant encounters 
with certain segments of the public, and the usual lack of apprecia­
tion of his efforts by his business employer. Especially, when so 
many other branches of the electronics InduBtry offer much higher 
rewards for so little effort. (A paragraph described his past exper­
ience in the electronics field.) In all this exi^crlencc, 1 have not 
encountered a field as demanding as competent radio and television 
servicing, and in which the rewards, both financial and personal 
appreciation, were so out of proportion. " 
If those conditions exist, something must be done to improve them, or 
improve the public image of the radio-television repair industry before a recruit­
ment program can adequately supply the labor force needed by this industry. 
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Economic implications on training programs for radio-televisloti service 
technicians 
This study implied many economic problems that wore confronting the 
radio-television service industry. This was first implied by the large number of 
firms that have gone out of the service business and the number of firms that indi­
cated they planned to go out of business in the near future. This was not neces­
sarily a new trend, because the small businessman has had economic problems 
in the past few years and the number of small businesses is rapidly decreasing, 
especially in the smaller cities. There were some factors indicated by this study 
that the author felt were influential in the expansion of the radio-television 
service occupation. 
Many firms reported being caught in a price squeeze, with the working 
margin being reduced to a minimum level. Labor costs have increased and the 
firms complained that the new technicians were not competent enough to earn this 
amount of income for the firm. This implies a lack of competence in our existing 
training programs. On the other side of the squeeze play is the increasing cost 
of repair parts. Not only were the repair components more expensive to purchase, 
but each manufacturing company uses components that are not interchangeable 
with other makes, so the firm must have more capital invested in stock compon­
ents, or lose valuable time waiting for repairs to be sent from the factory. In 
both cases, the service firm loses money. If this trend continues, it may affect 
the total number of firms, but the author does not feel it will greatly influence the 
overall need fur well-qualified technicians. 
91 
Another factor influencing the electronic service business today is the 
technological developments in the industry and the economic standards of today's 
society. The electronics industry has developed miniaturized, throw-away prod­
ucts lor economically affluent society. The Items are made small and difficult to 
repair, complicated in design, and are made economically enough that a new 
electronic device can be purchased easier than the old one could be repaired. 
Also, in the past, we have had a growing economy where money was easily ob­
tained through high wages and easy credit. Our society has been style oriented 
and educated to accept planned obsolescence in our consumer products. This puts 
undue pressure on the electronic service industry. The customers expect the 
devices to be repaired as easily as is stated in the advertising and at the same 
old "fair price". 
ft is the author's opinion that the technological developments will continue 
to challenge the radio-television service technicians' knowledge, skill, and econ­
omic existence by providing smaller, more durable, longer lived, throw-away 
components. Through the miniaturization and integration of circuits and com­
ponents, the repair industry maybe taken out of the technician level and be 
replaced by block component testers and replacers. The true technician may be 
needed only at the manufacturing level of the industry. 
'I'he national economy may have the greatest influence on the radio-tele­
vision service industry in the next few years. In the past year, there has been an 
attempt by the federal government and national economists to stabilize our 
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Inflationary economy. This means that credit has and will continue to increase in 
cost and be more difficult to obtain. If this happens, more people will keep the 
electronic devices longer and have them repaired instead of purchasing new 
devices. This means an additional burden would be placed on the presently over­
worked, under-manpowered service industry. Even more qualified technicians 
would be necessary to handle this business than was reported in this study. 
Educational implications 
This study indicates a definite need for training radio-television service 
technicians in Iowa, both from the standpoint of initial training programs, and 
for in-service training purposes. This study indicated a minimum of 115 vacan­
cies at the time of the study. At the present time, there are five areas which 
contain radio-television service training programs, but vacancies were still 
reported in these areas. Our present supply of technicians is not filling the needs 
of the industry. 
The author felt that the most important need implied by this study was the 
need for in-service training of the presently employed service technicians. It 
was estimated that over half of the technicians in Iowa needed training and over 
one-third would attend such classes. Other factors indicated the reason for such 
a demand for in-service training. Over 58 percent of the technicians reported 
wore less than 40 years old (Table 41, Appendix C). This is a young work force 
that is education conscious and easily trained. The second factor influencing this 
need is the increase in the rate of technological developments in the area of 
93 
consumer electronics. These developments are in both the electronics devices 
and the test equipment used in the industry. The technicians must keep abreast of 
the developments or change occupations. 
The in-service training concept, even though it is not new, puts a new 
viewpoint on the term education. These individuals need pertinent technological 
information that is readily applicable to their daily work. As far as our educa­
tional proccss, this may mean short (two-night) classes at various points within a 
given area so more technicians can be more conveniently reached. These classes 
may be conducted in cooperation with the manufacturing industries to supply more 
applicable information. 
These classes may be conducted in non-conventional buildings or make use 
of existing buildings and unconventional times, so a more economic utilization of 
facilities could be made possible. Perhaps a completely new training technique 
is needed to provide more pertinent information, knowledge, and skills in a 
shorter length of time. 
This study attempted to determine the general content needed to train 
radio-television service technicians. These items were rated by the owners or 
operators of the firms responding to the questionnaires used in this research. 
The results presented in the previous chapter were very general in nature and 
would not be adequate to develop such a training program. The following were 
some of the problems encountered: 
B4 
The author hoped to analyze the rating of different course items in terms 
of the appliance most often serviced by the firms to determine the training needed 
by a technician for a specific appliance. Approximately 90 percent of the respond­
ing firms serviced all of the appliances indicated in this study. Even though a firm 
repaired and serviced one appliance more frequently than the others, the rating 
was still based on ail of the appliances he serviced. Firms reporting radios as 
the appliance most often serviced still rated the need for understanding and skill 
in the use of the color bar generator as highly important. 
Also, a complete statistical analysis of the data resulting from the 
responses to the rating scale was felt to be economically not feasible, both from 
the standpoint of time and money. The author felt data collected would not provide 
valid data for statistical comparisons valuable to this study. 
This study did give general implications as to the type of material that 
should be included in training programs discussed in this research. It is the 
opinion of the author that a more thorough study should be conducted on course 
content based on job analysis and actual job frequency comparison of skills used 
by the practicing radio-television service technician. 
Conclusions 
1. The data collected by this research indicate the radio-television service tech­
nicians are relatively homogeneously grouped across areas within the state. 
There is very little difference in age, wage, and interest in in-service training 
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between the areas. This homogeneity indicates that a well-organized training 
program could be developed for Iowa in general, with no special limitations 
or additions needed for a particular area of the state, 
2. At the time of the study, there were initial training programs for radio-tele­
vision service technicians established in Areas VI, VII, IX, XI, and XII. 
Based on the data provided by this study, an additional full-time training 
program is needed in Area X. Consideration should be given to Areas II, 
XVI, and XIII. The needs in these areas may not warrant a full-time program 
for initial training only, but in conjunction with the in-service training needs 
of these areas, the author felt it would be economically feasible to establish 
training facilities in these areas. 
3. The radio-television technicians surveyed by the study were found to be 
reasonably young, the majority below 40 years of age, and in need of addi­
tional technical training. Approximately 53 percent of the technicians 
employed at the time of the study were thought to need up-grading. These 
facts indicate the need for the development of in-service training programs 
in conjunction with area community colleges and area vocational technical 
programs. Previously, this service has been very limited for this occupa­
tion, and it has been provided by the individual manufacturers. The author 
feels that if adequately organized, this in-service training program could 
better be handled by the area school system. First, they would be located 
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closer to the service technicians' place of employment and would be more con­
venient to attend. Secondly, this class would be scheduled at unconventional 
school times and could make better utilization of present facilities and would 
increase thci needs for additional facilities and programs indicated in the 
previous discussion. 
4. More emphasis must be placed on the quality of training provided. The data 
collected by this study not only indicated a lack of applicants to fill the existing 
vacancies in the service industry, but it was also indicated that a large 
portion of the applicants did not have adequate qualifications. This implies 
poor training programs. Also, many of the special notes written on the ques­
tionnaires implied incompetence of new trainees, and that they wore unable to 
repair appliances without supervision. The author feels that our present 
programs should be critically evaluated in terms of the type and degree of 
skills needed by the technicians, and the degree of competence of these skills 
the students obtain in the training program. 
5. This study attempted to provide information on the knowledge and skill thought 
important by the radio-television service technicians to help in establishing 
better programs. Because of the general nature of this survey and the time 
and economic limitations of the study, the author did not feel this study pro­
vided adequate data to make satisfactory analysis of the skills and needs 
required by radio-television service technicians. Based on the limited data 
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presented by this study, new programs developed to train radio-television 
service technicians should be highly technical in nature with strong emphasis 
on direct application to servicing and repairing electronic devices. The data 
in this research indicated that more emphasis should be placed on business 
practices pertaining to operating a business firm. Only limited background 
skills were indicated in the other core areas of English and mathematics. 
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SUMMARY 
The purpose of this study was to obtain information to determine the need 
for radio and television service technicians in Iowa, and provide data to aid in the 
development of training programs to fulfill these needs. The data were collected 
through personal interviews and two questionnaires. The first questionnaire 
requested information regarding the present firm situation and also the future 
needs. This questionnaire was sent to all firms within the limitations sot by this 
study. The second questionnaire was sent only to firms which indicated a willing­
ness to help further in the study. This questionnaire requested aid in evaluating 
subject matter need by radio-television service technicians. 
The data collected in this study were summarized in terms of the seven 
objectives governing this study. Each objective was stated, and the data ful­
filling this objective were summarized. 
Objective I; To describe the population surveyed by this study ii« to the size of 
firm in relation to the number of technicians employed, the location 
of the firm relative to area, and the type of electronic appliance 
serviced. 
This objective was not completely fulfilled by this study. It was econ­
omically impossible to contact every city to insure the radio and television ser­
vicing and repair firms were included in this study. Also, approximately 15 
percent of the firms on the list failed to respond to the questionnaire. The 
investigator felt that this objective was fulfilled within the economic limitations of 
this study. 
Five hundred seventy-five firms were contacted by this study through 
personal interview or through the first questionnaire. Three hundred fifty-five 
firms returned useable questionnaires, 84 firms were no longer in business, 41 
firms no longer serviced consumer electronic devices, and four firms returned 
the questionnaire indicating no interest in the study or that the information desired 
was confidential. These accounted for a total of 84.19 percent of the firms con­
tacted. 
The 355 responding firms employed 807 radio-television service techni­
cians. The owner-operator repair shop was the most prevalent size shop with 
84 percent of the responding firms employing three or fewer radio-television 
service technicians. Of these firms reporting, 51.25 percent were located in 
cities of less than 20, 000 population. 
Ninety percent of the firms responding to this study serviced all of the 
common consumer electronic devices specified in this study. Television 
receiving sets, as reported by 60 percent of the responding firms, were the most 
common electronic appliance serviced. Approximately 26 percent of the firms 
specified color television receiving sets as the most common appliance serviced. 
The least comnion appliance serviced was hi-fi and stereophonic record players 
(G1 percent) with radios as the next least serviced appliance. 
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Objective II: To determine the additional manpower needed by firms employing 
radio-television service technicians due to business expansion and 
employment turnover at the time of the study, and over the next one, 
two, and three year periods, as estimated by firm owners or 
operators. 
The fulfillment of this objective was handicapped by two factors: (1) ap­
proximately in pcrccnt of the firms contacted failed to respond, and (2) a largo 
number of the firms which did respond were reluctant to predict future needs of 
repiacements for present employees, or additional employees needed for expected 
expansion. The data collected by this study still give general implications to 
this objective even though an accurate prediction was not accomplished. 
The data supplied by this study imply a definite shortage of qualified 
radio-television service technicians. Approximately 80 percent of the responding 
firms stated they had difficulty securing technicians. Sixty firms indicated this 
way due to the lack of applicants while 132 firms indicated the difficulty was due 
to the fact that the applicants for positions lacked the necessary qualifications. 
At the time of the study, the 355 responding firmH reported 807 radio-
television service technicians were employed, and 115 technicians wore needed 
to fill existing vacancies. Approximately 87 percent of these vacancies occurred 
in firms employing.; six or fewer radio-television service technicians. 
The number of radio-television service technicians needed for replace­
ment purposes was positive over the three,year period covered by this study 
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oven though approximately 30 percent of the reporting firms failed to respond to 
this portion of the questionnaire. The firms predicted a need of 197 service 
technicians for replacements over the three year period, or approximately an 
eight percent turnover per year. 
Firms employing one to three technicians reported the highest replace­
ment need of 53 technicians from January 1, 1969, to January 1, 1972. Areas 
X, XI, and XII estimated the largest volume of turnover with an expected need of 
33, 64, and 31 radio-television service technicians reported respectively for the 
throe year period. 
Firms were reluctant to estimate the future needs of radio-television 
service technicians due to the expansion of the firms. Only approximately 72 
percent of the firms responded to this portion of the questionnaire and estimated 
a need of 99 additional technicians by January 1, 1970. Only 60 percent of the 
firms projected their needs through January 1, 1972. These firms predicted a 
need of 42 additional technicians for both the years 1970 and 1971, The data 
present a conservative estimate of the additional number of radio-television, 
«crvice technicians needed from January 1, 1969, to January 1, 1972, to satisfy 
the expansion needs of the industry. 
Objective III: To determine the sources of training" completed by the radio-tele-
Vis ion service technicians presently employed in relation to the 
area of the state. 
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Each radio-television service technician employed by firms responding to 
this study averaged more than one source of technical training. The service 
schools sponsored by manufacturing firms was the most common source of 
training with 54 percent of the technicians reporting having attended this type of 
school. The next most frequent sources of training were: (1) vocational and 
trade schools, (2) correspondence courses, and (3) armed services schools. 
College technical programs helped train the smallest number of radio-
television service technicians. One hundred twelve, or approximately 14 percent, 
of the technicians reported in this study received their training through experience 
only. 
Objective IV: To determine the interest for in-service up-grading for technicians 
presently employed as felt by the owners or operators of the 
responding firms. 
The owners or managers of the firms responding to this study estimated 
that approximately 54 percent of the 807 radio-television service technicians 
under their employment had need for some type of in-service up-grading classes 
or programs. 
Only ;u>. 7 percent of the technicians employed by the responding firms 
were believed willing to actually attend such up-grading classes if they were 
offered. The firms employing one to six radio-television service technicians indi­
cated the highest interest in such a program with approximately 43 percent of 
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these techniciiinH predicted to attend up-grading classes if these classes were 
made available. 
The firms in Area X reported the largest number of radio-television 
service technicians (51) that were expected to attend these up-grading classes if 
they were made available. Firms in eight ureas indicated 20 or more service 
technicians who would attend these special classes. These areas were Area X 
(51), Area VII (25), Area XII (22), and Areas IX, XIII, XV, and XVI all indicating 
20 technicians. There was no significant difference among the areas in the 
number of technicians believed willing to attend up-grading classes in relation to 
the state distrii)ution. 
Objective V: To determine the interest by firm owners or operators in the 
development of training programs to provide service technicians 
specialized in repairing one appliance. 
As of January 1, 1969, only 72 of the firms participating in this research 
employed service technicians to specialize iri the repair of one or two of the 
cioctronic devices specified in this study. Twenty-eight firms had employed a 
specialist for servicing colored television sets, and a total of 48 firms reported 
employing a technician to specialize in repairing television sels, Ijlack and white 
and colored, or l)oth. 
One hundred sixty-seven firms reported they would hire a specialist at the 
time of the study, if one were available. The firms most frequently reported a 
need of a specialist qualified to service colored television sets- One hundred 
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forLy-eight firms indicated they would hire a specialist for colored television sets 
if one were available. 
Firms employing four or more radio-television service technicians indi­
cated the greatest need for specialists. Over 80 percent of the larger firms would 
hire specialists if they were available. 
Objective VI: To determine the technical knowledge and slûlls felt important by 
the radio-television service technicians contacted. 
The questionnaire used in this portion of the research was divided into 
nine areas of knowledge or skills. These areas were the core areas of (1) 
English skills, (2) business practices, and (3) technical mathematic skills; the 
areas directly related to the theory of electronic devices such as (1) AC and DC 
circuits and machines, (5) electronic components and circuits, and {(>) test equip­
ment; and the skills and knowledge related to servicing electronic devices such 
as (7) antenna systems, (8) technical drafting, and (9) mechanical operations and 
skills. The questionnaire contained various items in each of these nine areas 
y/hich were evaluated in terms of thu degree of knowledge or skill needed by 
radio-television service technicians. The rating was based on a five-point scale 
which is as follows: (1) very little importance, (2) background knowledge only, 
{.'3) desirable, (4) highly desirable, and (5) essential. 
Thc! six areas directly related to the theory, testing, and servicing of 
electronic devices received the highest general modal rating. The core subjects, 
in general, were considered less important. 
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Of the core subjects, business received the highest modal rating. Six of 
the eight items in this area were rated "essential" most frequently by the respond­
ing firms. The items "Ability to talk with customers" and "Ability to make house 
calls" received the rating of "essential" most frequently of all the items. "Knowl­
edge of accounting procedures" and "Knowledge of marketing procedures" were 
rated as "desirable" most frequently, but the average rating for these items was 
below desirable. 
All of the items under English skills received the most frequent rating of 
"desirable". "Skill in the use of words" received the highest average rating of 
3.46 and "Knowledge of good sentence structure" received the lowest rating of 2. 84. 
"Arithmetic" and "Algebra" were the only two mathematics skills of the 
eight items presented with an average rating of "desirable" or higher. "Vector 
analysis" received an average rating of 2.56. All of the other mathematic skills 
were rated "very little importance" most frequently by the responding firms. 
The three areas directly related to theory, components, and testing of 
electronic devices were all rated high by the responding technicians. All of the 
items listed under components and circuits received the most frequent rating of 
"essential" except "Thin film techniques". This item received the most frequent 
rating of "background knowledge only". "AC and DC power supplies", "Oscillator 
circuits", "Audio frequency amplifiers", "Radio frequency amplifiers", and 
"Transistor analysis" were the five items that received the most "essential" 
ratings. 
106 
The items listed under AC and DC circuits and machines received an 
average rating of "desirable" or above except "Transient analysis", "Electric 
motors", and "Servo-mechanisms". These items received an average rating of 
"background knowledge only". All of the other items except "Multi-phase system" 
received the most frequent rating of "essential". The items "Series and parallel 
circuits", "Combination circuits", and "Ohm's law" received the largest number 
of "essential" ratings of all the items in this section. 
The "Oscilloscope", "Multimeter", and the "Color bar generator" received 
the highest average rating of all the testing instruments listed in this section of 
the questionnaire. All three test instruments were rated "essential" by over 75 
percent of the responding firms. Of the 21 instruments listed in this section of 
the questionnaire, only five received an average rating below "desirable". 
"Raiiometer" and "Shorting stubs and other wave guide loads" received the lowest 
average rating of 2. GO. 
Skills and knowledge related to antenna systems received the highest rating 
of the areas related to the servicing of electronic devices. All of the items 
listed under antenna systems were rated "essential" by the largest number of the 
responding technicians. "VHF antenna systems" received the highest average 
rating of 4. 52, and "Rotor mounting" received the lowest mean rating of 3. 73. 
"Kieclronic symbols", "Schematic diagrams (simplified and full)", 
"Printed circuit layout", and "Electronic circuit drawings" received the highest 
ratings of the drafting skills tested with over 50 percent of the responding firms 
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rating these skills "essential". "Pictorial drawings", "Sketching", and "Dimen­
sioning" skills were rated to be needed for "background knowledge only". 
In the mechanical operations and skills area, "Soldering" skills, "Printed 
circuits techniques" and "Desoldering" skills received an average rating of above 
"highly dcsiraljlc" with over 76 percent of the responding firms rating these skills 
"essential" for radio-television service technicians. "Sheet metal fabrication" 
and "Brazing" were the only skills that received an average rating below "desir­
able". These items received a most frequent rating of "background knowledge 
only". 
Objective VII: To propose educational programs for training radio-television 
service technicians relative to the reported needs in the respective 
areas of Iowa. 
The data presented earlier in this thesis indicated the following training 
needs in Iowa. 
1. One hundred fifteen radio-television service technicians were needed 
to fill existing vacancies as of January 1, 1969. 
2. Three hundred eight additional radio-television service technicians 
will be needed to fill predicted vacancies due to business expansion 
and replacement needs of the responding firms. 
:L '1\vo  hundred ninety-six, or approximately 37 percent, of the tech­
nicians presently employed were predicted to be willing to attend 
special in-service classes to up-grade their technical knowledge and 
skill. 
At the time of the study, initial training programs for radio-television 
service technicians were established in Areas VI, Vn, IX, XI, and XII. Using 
the distribution of needs for radio-television service technicians in these areas 
as criteria for evaluation, the author proposed programs as follows: 
1. A full-time program should be established in Area X. The following 
needs were reported for that area; 18 vacancies as of January 1, 
1969; 58 additional technicians needed by January 1, 1972; and 51 
technicians interested in in-service training classes. 
2. Areas II and XVI have potential need for full-time programs with 
emphasis on in-service training programs. A more thorough study 
should be conducted of these areas. 
3. The firms in Areas V, XIII, and XV did not report a large enough 
growth pi-ediction by January 1, 1972, to justify a full-time training 
program at this time. The author did feci that in-service programs 
should be provided for these areas. This could be accomplished by 
each area independently, or in conjunction with other areas. 
Based on the data presented in the findings chapter, the author feels these 
courses should be highly practical in nature. The initial training courses should 
109 
basically consist of electronics theory and components and emphasis should be 
placcd on the direct application to the different electronic devices. These, 
curriculums should include some core courses, such as a cortain dogree of 
com.munication skills and mathematics. This study pointed out that business 
skills should have greater emphasis than presently being presented. 
The in-service courses should be highly practical workshop type programs 
with emphasis on up-grading of technical luiowledge of new electronic devices, 
components, and test equipment. 
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SUGGESTIONS FOR FURTHER RESEARCH 
1. Study the industry more carefully to isolate the reasons so many radio-tele­
vision repair and servicing firms are dropping out of business when a shortage 
of qualified technicians was indicated. 
2. Conduct follow-up studies of existing training programs for radio-television 
service technicians in the area schools to determine if those students arc 
properly prepared to enter this competitive occupation. 
3. A follow-up study should be conducted to determine if firm owners or oper- " 
ators of the radio-television service firms are valid sources of information 
to use to predict future employment needs in the industry. 
4. A more specific study is needed to determine valid curriculum content for the 
rîidio-television service training programs. This study should be based on 
different job descriptions and a job analysis, and a more specific instrument 
must be developed to collect information applicable to these two descriptions. 
5. Develop an evaluation instrument that could be used to determine the compe­
tency level for use with apprenticeship programs, or to be used in conjunction 
with the certification of service technicians. 
Ill 
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APPENDIX A: FIRST QUESTIONNAIRE AND FOLLOW-UP LETTERS 
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I O W A  8 T A T K  U N I V K K 8 I T Y  
or  sc ibncc  and  tbchn0 l09v  
Am<»9 .  Xowa boo io  
COLUeoK OF roue AT JON 
INOUSTRIAU MI'lUrATtON 
Dwir Sir; 
An imporlanl rcsoarch study is presently being; cunducteil in tho stalo of 
Iiiwa to (lottirmino the need for educntional prcitjr.ams designed to train quiilifiofl 
radio and television technicians. Your firm has been selected as one most likely 
to provide the needed information for this study. 
'i'lie need for this study has been brought about by tho findinga of the IJ. S. 
Department of Lalior and by u special report on .lob Opportunities for Iowa Youth 
put out l>y Iowa State University. On tho national level, the employment rwiuire-
ments for television and radio sorvlce technicians are expected lo increase more 
than 25 percent between 1UG4 and 1975, or about 40,000 repairmen. In Towa there 
«fas an increase of SU. 4 percent from 1950 to I'JOO. 
Assuming the trend continues and needs in Iowa will bo proportional lo 
those predicted for the nation, this study not only hopes to substantiate the predic -
tlon but also to provide necessary information for setting up adequate educational 
proKrams within the Aroa Schools and Community College framework. 
Your cooperation is requested by completing and returning the attached 
questionnaire. All information will be held in strictest confidence and used only 
for the purpose of compilation and analysts in relation to tho needs of the state. 
Vijur time, effort, and cooperation will be greatly appreciated, and If you 
desire, a summary of tho study will be sent lo you upon comyilution of the study. 
Sliicoroly yours, 
Lowell L. Carver, Chairman 
Industrial Education 
Iowa State University 
Glenn F. Dukes 
Industrial Education 
Iowa State University 
Figure 2. First questionnaire 
IK; 
The items on ihese pages refer to radio and television service technicians and points of 
interest relative to the occupation. Please respond to all items as they apply to your firm. 
Please place in the lilank the proper number that best déscribes the eonclition.s as they 
presently exist in your firm. If they do not apply, please murk them with an "o". 
1. Niimljur (if service technlcian« (owner should be Included If ho does service win k) 
A. Ownor-oporator (une man shop) 
li. employed January 1. 19(!B , 
omploycd .funuury 1, I lie:» 
f). expected to be employed by 
1. .lunuury, 1970 
a. January, 1971 
:l. January, 1!)72 
K. replaced alnce January, I'.USH 
I'', expected to be replaced from 
1. January, 196!), to Janunry, 19V0 
______ 2. January, 1970, to January, 1971 
3. January, 1971, to January, 1972 
G.  needed for unfilled vacancies now 
H. How many of your service technicians have receivi'd Icchnical 
tralnini; through (indicate if a person has move than one area of 
training) 
1. high school vocational courses V 
2. vocational or trade schools? 
.1. manufacturer's training courses? 
A.  experience only? 
5. correspondence coui-ses? 
fi. armed services schools? 
7. college technical program? 
8. other? Please specify 
I. How many service technicians would bencfll from nlj^ht classes 
or other In-service triiinliiK, If provided by the Area Kctuiols? 
J. How many would you encourante to attend in-seivice traltilii;', 
proKrarns If provided? 
K. How many do you think wouUI all end in-servlei» IralnuiK ixo 
[<ramn if provided? 
li. How many service tcehnlclans with ages fj-oni 
1. ZOtoUD? 4. ROtor.Si? 
2. 30 to 3D? 5. (iO to 115? 
3. '10 to 49? G. over «5? 
M. How many service technicians with wa^es from 
1. $2.00 to .$2.49? n. $4.00 to $-k4;)V 
2. §2.50 to $2.09? g. .fl't. r,0 to !>!)y 
3. .f-'KOO to $3.49? 7. $5. 00 or over? 
4. $3.50 to $3.99? 
Figure 2. (Continued) 
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II. IX) you find it dilflcult to hlro ijuallfiod riulto ami television servlco tochiilcians? 
Yea No 
ni. if iOH, wliy? 
I.ac;k of applicants. 
• Applicants lack necessary iiuallticationB. 
Other. Please specify, 
IV. Klcctroiiic Sorvici! Areas 
A. Cheek tlic areas you scrvlcc. 
Radio TV (lîlack. :u\d while) 
Hi Fi TV (color) 
Stereo 
H. For whi<;h of the followlng Is it the most difficult to got qualified tochniciiiiiH? 
Kîidio TV (blîiek anil whlto) 
Hi Ki TV (color) 
Stereo 
C. Which of the following do you most often service? 
Kadio TV (black and while) 
HI I'M -IW (color) 
Stereo 
0. Which of the following do you least often service? 
Hadlo TV (11 lack and white) 
Hi Fi -i-V (color) 
Stereo 
iC. If you employ technicians to speeialize on one particular area, please 
slate which. 
' itadio 'l'y (l)laek and white) 
Ki Fi l-V (color) 
Stereo No specialist, now 
F. If it were possible for you to hire a specialist, which area would you 
wish him to work? 
Kadio 'A' (black and white) 
Hi Fi TV (color) 
Stereo 
01. Would you hire a specialist if they were available? Yes Nn 
Further aid is needed in holping to develop a curriculum for those pro^rains. if you 
would aicree to help iiy filling out another short questionnaire, please Indicate in the 
following space. 
I would lie ulad to help l)y filling out a short questionnaire on important 
subject areas. 
I prefer not to help further In the study. 
Figure 2. (Continued) 
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I O W A  S T A T K  U N I V E R S I T Y  
O P  S C I E N C E  A N D  T B C M N O L O O V  
Ames. Xowa eooio 
COLLEGE OF EDUCATION 
INDUSTRIAL EDUCATION 
Dear Sir: 
Approximately two weeks ago you received a letter and a questionnaire 
concerning a research project that is being conducted at Iowa State Univer­
sity. Wc have not received your questionnaire. 
In order for this study to be of any value in determining area needs 
and developing area programs, we need every questionnaire returned. The 
validity of the study is dependent on your completion of the questionnaire. 
If the questionnaire did not directly apply to you, please indicate 
why and return it so the population for the study can be limited and 
adequately described. 
Sincerely yours. 
Glenn F. Dukes 
Room 4, Industrial Education Bldg. 
GFD:sj 
n o  
I O W A  8 T A T K  U N I V K U H I T Y  
O C  S C I B N C e  A N D  T C C M N O L O O V  
Ames, Iowa sooio 
COLLEGE OF EDUCATION 
INDUSTRIAL EDUCATION April 7, 19G9 
Dear Sir: 
You have been contacted concerning' a study being conducted in Iowa 
to determine the needs for radio and television service technicians. 
Upon examining the present returns, it was found that there were 
insufficient returns from your area to make the study valid. It is 
extremely important that you take the small amount of time required 
and fill out the enclosed questionnaire as complete as possible. 
Please do this as soon as possible.. The information will be sent to 
the computer April 21, so please have your information in before 
that date. 
Sincerely yours 
Glenn F. Dukes 
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I O W A  S T A T E  U N I V E R S I T Y  
o f  S C I E N C E  a n d  T e C H N O U O Q V  
Axnes, Iowa eooio 
COLLEGE OF EDUCATION 
INDUSTRIAL EDUCATION 
Dear Sir: 
You have been contacted twice concerning an important study being 
conducted at Iowa State University to determine the training needs of 
radio and television service technicians. We still have not received 
a reply from your firm. 
In order to provide a valid need estimation, your help is vitally 
needed. Please take a few minutes and complete the questionnaire so 
the study will give a complete picture of the existing need in Iowa. 
I am enclosing a copy of the questionnaire on the assumption that 
the original one may be lost or mislaid. Please return the completed 
questionnaire at your earliest convenience. 
If this study does not apply to your business, please indicate the 
reason on the questionnaire and return it in the enclosed envelope. 
This is necessary so my mailing list will be kept up to date and so I 
will not inconvenience you further. 
Sincerely yours. 
Glenn F. Dukes 
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I O W A  8 T A T B  U N Ï V E B 8 I T Y  
or »CIKNC« AND TCCMNOUOav 
Amea, Iowa oooio 
couLcae OF EDUCATION INDUITAlill, KOUCATION April ]!)#;!! 
Dear Sir: 
Earlier you were kind onouKii to participa le In a Hurvoy to 
determine tlie needs of radio nnri television service technicians liy 
completing a questionnaire. On this questionnaire, you indicated 
you would help us further in dctermininK course content needs. 
Knclosed you will find a questionnaire designed to iioip 
determine the importance of certain areas and what areas may 
not always bo necessary. Realize, as you complete this question­
naire, that it le not designed to construct a complete course con­
tent outline. If all the material required in such a course wore 
included in this quostioTinalrc, it would be so long it would bo 
impractical. Much of the basic Items are assumed essential and 
are not included in this questionnaire. 
This questionnaire Is designed to cover some fringe areas in 
the course content. Please evaluate each item as it relates to you 
and your repair servicc. Please fill in all ilema on the questionnaire. 
The study is waiting on your completion of this quesiionnaire, 
so your earliest reply would be a|)prceiuted. 
Sincerely yours 
(ilenn F. Dukes 
Figure 3. Second questionnaire 
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QIIKSTIONNAIRI-: 
Ui',S|><inil ID i.'iich ilom u(:ui>rilin(( In lh<r vnlmr iif the item to <'lc«;lninic; sorvlco tuchnlciiinH, 
iiiiil sUiili'iiiK KUidylnif lu hvcumv uluelnmli: Kcrvlci- luthnlcians. Thr tilrnik «iwci-h mv 
limvKlird lu (tivi- you an iippiirtunlly lu ailil imy ilomM you fin'l uru mlNnlnn. I>»1 «iMKcnliiil. 
ItA'i'INi: Ht;Al.K; 1 - vcryr llulo llnpurluiici!, U ' tiiickicrouiiil kn<>wluil|{i> uiily, -lUinir-
iilili', I - hiKhly ilciHir.'iliIti, n - i.<»Hiinlial. 
I •I I. Mnultnh 
A. lliiiwl NpclUnK «klllw 
Skill In tiHi' i>f words 
KniiwloilKt" ul McnUiniif slruclurf 







A. HkillH In the art o( MalcKmanshlp 
II. Knuwlud^tr ul acciiuiilinK priMioduroM 
KiiuvvIvcIko uf mut kulinK prucwlurcs 
Aliillly lu handle warraatios aiul Horvicc pulifics 
AhillLy 1» talk with ciinlumvrK 
AliilUy lu cKliniato nrjmir ouslci prior to work 
Aliility lu make houHC calls, 










•-.-t • -j 
"T" L: 
u_. 




I). Aimlylicnl Kt'^Muftry 
K, Vrcinr iinul.vsin 
K. DinV'J'onliaUcHi (•. LoKni'iihnik' ami oxponcntial fmutlicmH 
ii. Uoloaii al^i'hra 
Ac' atul iK' CUvuHs ami Mneliinos 
A. Series antl pai'alU*) clrciiilK 
V'. fiivailK 
C. iiuhu'tivi* rrarlaHCc, capacitivi* roaclanoc, rcsonaufo, oU* 
I), Ciiviiit lawH 
I. Oliin'H Law 
'i'htnrniii's Law 
Norion's Law 
I. Kirt'liolTV Law 
Figure 3. (Continued) 
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1 - 3 4 n IV. (Continued) 
E. Traniilcnt annlyBls 
K. Olt'fcrcnliatlnK oti-cuitu (J. IntUKi-atinK cliviilts 
EI. MuUl-phUHc system» 
t. Elcctrlo motors 
J. Scrvo-mochanUsms 
K. 
V. ElcL-tronlc Components and Circuits 
A. AC and DC power supplies 
R. Power supply regulation 
C. Audio :imi)llfiers 
I). Radio frequency amplifiers 
E. Osclliutor circuits 
r. I'M modulation 
0. AM modulation 
H. Somi-eonductor tiieory ami iteKiK» (dindes, IransisitM-s, 
SCK's. unijunction transistors, ele. j 
1. Tiaiisistor analysis 
J. Vaeuuni lubes tlu'ory and funetion 
K. Vacuum tul>e circuit analvsis 
I,. Vacuum tuhe eireuii design 
M. Switching olreuit deslKn and analysis (mullt viliralurs, 
i'ree runninK- 11 In nop, etc.) 
N. Waveguides (I. I'huse modulation (color) 
1'. Transmission lines Q. Video amplifiers 
H. InlOKratcd circuits 
S. Thin film techniques 
T. 
VI. Use and Repair of Test K<iiiipnu'iU 
A. Multimclers 
B. Oscilloscopes 
C. Impedance l)rldnc 
D. Signal neneraii'r.s Ik'Iow mii rowavc I'n iniet» ics 
K. Audio Kenerators 
i'". UK neiii-ralor.s 
Ci. I'unction nenerators 
II. Microwave .siKtuti neiu:raloi\s 
I. Tuho testers 
.1. Tfansislor testers 
K. Hïitiiïmelei-
1.. I'ield xtrenKIh nietei s 
M. SiJeclrum analyzer 
Figure 3. (Continued) 
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1 •L •1 •> VI. IConllnued) 
1 N. Di8lorlion unaly/.tir 
1 <>. Vurlablf! frequency bundpass flUiir 
1 I'. NhiirtlrK BtudH and othor wavn ifulile luadw 
— 
— 
1 <•). Vectiir iiHCllloHuopu j 11. (iriil dill riMelllator' j S. Kwoep/niarkcr iffincratiir j T. 'IVltîviBlim anulysl 
i • II. Coliir liar uencirator 
n V. 
VII. AnU'iina Sysloms 
A. lltIK aiilcnna HyslcmS 
VIII' antenna systems 
OinvlUmui antennas 
Antenna clumonts unit inountinK tuuhniquuii 
Disti'ihulion .systoms 
Kiilcir rrn>unlin({s 









VIII. Ti-ohnii'al HrafllnK (Ueadlnn and Umlci'SlandtnK) Skills 
A. .Sketching 
li. Dinii nsiuninK 
C. I'lcliiriiil tlniwlnn 
I). ICI I I'l runic Kymliols 
I:. I'.'l('i!li'iiiiic: ulrciilL drawliiKH 
I''. (lh:n IH and Kra|iliM 
I 'm. Ht In inatlo tifat'.rain, HinipllfUid 
II. .Si-licntaliiT diagram. I'ldl 
I. Illiii-k dla/rrain 
•I. i'riuU'd clrt'tiiL layout 
U. 
-t-






K. i*nnUMl fiivuil tcchniiiiics 
Figure 3. (Continued) 
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I O W A  S T A T E  U N I V E R S I T Y  
O F  S C I E N C E  A N D  T E C H N O L O G Y  
Ames. Iowa socio 
COLLEGE OF EDUCATION 
INOUSTRIAL  EDUCATION 
Dear Sir: 
The final questionnaire requesting information for the Iowa training 
need survey for radio and television service technicians has been sent to 
you. This vital information is needed immediately so the survey can be 
completed and put in the hands of the state department to be used for 
future planning of programs. 
Please complete the questionnaire as soon as possible. If possible, 
I would like the information by May 23, so it can be coded and sent to 
the computor by May 26. The success of this complete study is dependent 
upon your information. 
Sincerely yours 
Glenn F. Dukes 
Room 4, Industrial Education Bldg. 
GFD;sj 
127 
I O W A  S T A T E  U N I V E R S I T Y  
O P  S C l S N C e  A N D  T B C H N O L O O V  
Ames. Iowa sooio 
COLLEGE OF EDUCATION 
INDUSTRIAL  EDUCATION 
May 28, 1969 
Dear Sir: 
An important research study is awaiting valuable information which only 
you can supply.' The study investigating the knowledge and skills needed 
by Iowa's radio and television service technicians is anxiously waiting 
for your data. Without your information the study will not be valid and 
cannot supply the needed information to help establish training programs. 
Enclosed you will find a copy of the questionnaire and a return envelope. 
Please help us by filling out this form as completely and accurately as 
possible. The material will be presented to the Computer Center no later 
than June 9. Please don't let your important data be left out. 
Sincerely yours. 
Glenn F. Dukes 
4 Industrial Education Bldg 
GFDisj 
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Table 2 a. The distribution of cities in each merged area 
City size (population - 1960) 
Area 2,500- 5,000- 10,000- 20,000- 50,000 Total 
4,999 9,999 . 19,999 49,999 and over 
I 3 1 4 
II 4 2 1 1 8 
m 1 3 4 
IV 6 6 
V 5 2 1 8 
VI 3 1 1 5 
VIÎ 4 1 1 6 
IX 1 1 2 1 5 
X 5 1 1 1 8 
XI 2 5 3 1 1 12 
xn 1 1 1 3 
xin 3 3 1 7 
XIV 1 2 3 
XV 2 2 2 1 7 
XVI 1 2 1 4 
XVII 2 1 1 4 
XVIII 1 2 3 
XIX 1 1 
Total 40 32 10 98 
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lîible 29. The distribution of firms by size of city in each area 
Area 
City size (population - 1960) 
2,500-4 5,000- 10,000- 20,000- 50,000 
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w > Radio 
ft». ts3 M Radio, hi-fi and stereo 
hr] Radio and TV (b&w) 
00 CO to H-> M M TV (b&w) and 
TV (color) 
t-i M Radio, hi-fi, stereo, 
^ and TV (b&w) » 
CO CO 
Radio, TV (b&w), 
^ and TV (color) 
N5 M 
Hi-fi, stereo, TV 
^ (b&w), and TV (color) 
CO 
CD 
00 05 a 00 N) 00 ca cn o All 






CO M 00 to 05 00 g 
E 





























































tJj Hi-fi and stereo 
O TV (b&w) 
D TV (color) 
M Radio, hi-fi and stereo 
4 Radio and TV (b&w) 
O Radio and TV (color) 
Hi-fi, stereo, and 
TV (color) 
TV (b&w) and 
TV (color) 
Radio, hi-fi, stereo, 
and TV (b&w) 
Radio, hi-fi, stereo, 
and TV (color) 
Radio, TV (b&w), 
5 and TV (color) 
g Hi-fi, stereo, TV 
(b&w), and TV (color) 
O All 
fçj N6ne specified 
*< No response 
E 
S8T 
a 53 a a a a « X â s < ^ a a 
00 to M M 
M M H ' c n t - ' O O i L D I - ' t - i M K I  M t O > - '  
I-» K* 
- o - ^  r f ^ • < I a 1 < ^ c n - a ^ ; l . r f J . M c ^ o  
to MM 
l O  M M O S  M t O M t o  
ro M 
to t-« M M 
0 5 C n t O - T C T i H » C C > < J O S C O > f i . M l O O b M  
C O t O C O O l  
M to M M to M 
M M to M M m M 
M jfs. CO M M to 




W Hi-fi and stereo 
n TV (b&w) 
O TV (color) 
H Radio, hi-fi and stereo 
•Tj Radio and TV (b&w) 
O Radio and TV (color) 
Hi-fi, stereo, and 
® TV (b&w) 
^ Hi-fi, stereo, and 
TV (color) 
ch TV (b&w) and TV (color) 
Radio, hi-fi, stereo, 
^ and TV (b&w) 
Radio, hi-fi, stereo, 
tr" and TV (color) 
g 
Radio, TV (b&w), 
and TV (color) 
Hi-fi, stereo, TV 
(b&w), and TV (color) 
O All 
•tJ None specified 
CO Antenna 












00 GO M en 
M 













tJJ Hi-fi and stereo 
O TV (b&w) 
O TV (color) 
W Radio, hi-fi and stereo 
4 Radio and TV (b&w) 
O Radio and TV (color) 
Hi-fi, stereo, and 
®. TV (b&w) 
Hi-fi, stereo, and 
TV (color) 
c-i TV (b&w) and TV (color) 
Radio, hi-fi, stereo, 
^ and TV (b&w) 
Radio, hi-fi, stereo, 
^ and TV (color) 
Radio, 'rv (b&w), 
5 and TV (color). 
Hi-fi, stereo, TV 






































































W Hi-fi and stereo 
^ TV (b&w) 
O TV (color) 
W Radio, hi-fi and stereo 
w Hi-fi, stereo, and 
TV (b&w) 
K_ Hi-fi, stereo, and 
TV (color) 



























1 - 3  
4 - 6  
7 - 1 0  

































Total 115 67 282 60 132 . 85 5 
Table 35. Pi'esent shortage of qualified tecmiicians and reasons for this shortage, by city size 
Not difficult Difficult Reasons for difficulty 
Present to find to find 
City size vacancies qualified qualified Lack of Applicants lack Both Other 
technicians technicians applicants qualifications 
2,500-
4,999 19 12 55 19 19 16 
5,000-
9,999 24 12 68 17 35 15 
10,000-
19,999 11 7 25 6 9 9 
20,000-
49,999 27 14 58 10 24 24 
50,000 and 
over 34 22 76 8 45 21 
Total 115 67 282 60 132 35 
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Table 36. Employment trends from 1968 to 1969 and expected trends from 
1970 to 1972, by area 
Number employed Number expected to be employed 
Area January 1 by January 1 
1968 1969 1970 1971 1972 
I 5 5 4(1) 4 (1) 4 (1) 
II 35 39 43 (2) 46 (3) 51 (3) 
III 22 23 18 (6) 11 (8) 11 (8) 
IV 12 13 10 (3) 7 (4) 7 (4) 
V. 40 40 29 (8) 26 (10) 28 (10) 
VI 25 29 33 (1) 35 (1) 39 (1) 
VII 62 66 33 (10) 28 (15) 29 (15) 
IX 55 59 43 (8) 34 (12) 37 (12) 
X 108 124 125 (11) 91 (18) 99 (18) 
XI 180 186 189 (14) 168 (19) 179 (18) 
XII 53 49 35 (5) 29 (7) 29 (7) 
XIII 42 44 39 (9) 28 (10) 30 (10) 
XIV 8 9 5 (3) 6 (3) 6 (3) 
XV 42 45 34 (9) 31 (11) 32 (11) 
XVI 35 37 41 (3) 37 (6) 40 (6) 
xvn 26 28 29 (2) 22 (6) 25 (6) 













Number in parentheses indicates number of firms failing to respond 
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Table 37. Employment 1969 and expected employment from 1970 to 1972, by 
area 
Number employed Number expected to be employed 
Area January 1 by January 1 
1969 1970 1971 1972 
I 5 6 6 6 
II 39 46 52 57 
HI 23 24 24 24 
IV 13 14 14 14 
V 40 43 43 45 
VI 29 34 37 41 
VII 66 70 74 75 
EX 59 64 68 71 
X 124 149 155 163 
XI 186 209 220 230 
XII 49 51 52 52 
xm 44 51 52 54 
XIV 9 10 11 11 
XV 45 47 49 50 
XVI 37 45 47 50 
XVII 28 31 32 35 
xviir 4 4 4 4 
XIX 7 8 8 8 
Total 807 906 948 990 
Table 38. Employee replacement needs from 1968 to 1972, by city.size 
Number replaced Expected replacement needs 
City size January 1 January 1 Total 
1968-69 1969-70 1970-71 1971-72 
2,500-4,999 5 (2) 7 (19) 0 (23) 0 (23) 12 
5,000-9,999 9 7 (31) 3 (35) 4(35) 23 
10,000-19,999 3 8 (10) 1 (13) 1 (14) 13 
20,000-49,999 16 (2) 16 (13) 10 (19) 9 (20) 51 
50,000 and over 41 (3) 27 (29) 16 (35) 16 (36) 100 
Total 74 (7) 65 (104) 30 (125) 30 (128) 199 
Number in parentheses indicates number of firms failing to respond to this portion of the question­
naire 
Table 39. Sources of training of radio-television service technicians, by city size 

































4, 999 12 20 49 ' 13 26 24 15 1 160 11.566 
5,000-
9,999 18 49 79 15 35 38 22 0 256 7.489 
10,000-
19,999 9 16 17 8 10 6 4 0 70 3.494 
20,000-
49,999 32 72 104 30 40 39 24 .3 344 3.432 
50,000 and 
over 38 132 163 46 81 55 15 0 530" 13.742 
Total 109 289 412 112 192 162 80 4 1360 
* Signifie ant 


























4,999 99 48 47 31 31.3 
5,000-
9,999 148 77 79 64 43.3 
10,000-
19, 999 46 20 21 18 39.0 
20,000-
49,999 191 109 108 67 35.0 
50,000 and 
over 325 184 116 35.7 
Total 807 434 439 296 36.7 
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Table 41. Age of present radio-television service technicians, by area 
Number of technicians at age Total 
Median number 
Area 20-29 30-39 40-49 50-59 60-65 Over 65 age of 
service­
men 
I 1 0 0 3 0 0 53. 3 4 
II 11 11 B 4 2 2 37.3 38 
III 4 6 5 2 1 0 38.3 18 
TV 4 2 3 2 0 0 37.5 11 
V 3 11 8 7 1 1 41.88 31 
VI 6 8 7 3 0 3 39.38 27 
VII 18 19 9 6 4 0 35.26 56 
IX 12 16 17 3 1 0 37.81 49 
X 37 40 31 8 2 2 35.75 120 
XI 66 40 44 22 4 1 35. 63 177 
XII 10 15 13 6 0 0 38.00 44 
XlII 7 13 10 7 2 1 40.00 40 
XIV 2 1 1 2 1 0 35. 00 7 
XV 8 12 7 5 3 0 37. 91 35 
XVI 13 5 9 • 5 0 1 37.00 33 
XVII 3 8 8 3 1 0 40.06 23 
XVIII 1 2 1 0 0 0 35.00 4 
XIX 4 2 0 1 0 0 28.75 7 
Total 210 211 181 89 22 11 , 37.2 724 
Table 42. Wages paid radio-television service technicians, by area 
Number of technicians with wages of Total 
number 
Area $2,00- 2. 50- 3.00- 3.50- 4.00 - 4.50- 5.00 Owner Median of 
2.49 2.99 3.49 3.99 4.49 4.99 and over operator wage service­
men 
I 0 1 1 0 0 0 0 3 3.00 5 
H 11 3 1 0 4 0 1 16 2.45 36 
ni 4 6 2 1 2 0 0 9 2.79 24 
W 5 2 2 0 0 0 0 4 2.45 13 
V 8 3 6 2 0 0 0 16 2.75 35 
VI 3 5 4 1 1 0 0 14 2.90 28 
VII 10 17 12 14 3 0 4 9 3.13 69 
DC 3 8 11 12 2 4 4 14 3.50 58 
X 17 21 34 15 12 4 4 14 3.23 121 
XI 25 40 31 37 10 2 11 36 3.21 192 
xn 18 6 6 3 4 1 3 8 2.71 49 
XIII 8 4 4 7 1 3 1 15 3.25 43 
XIV 1 2 0 2 0 0 0 4 2.88 9 
XV 4 5 7 4 1 0 0 16 3.11 37 
XVI 5 7 5 7 0 0 1 9 3.05 34 
xvn 2 2 8 4 2 0 1 9 3.31 28 
xvin 0 0 1 0 0 0 1 0 3.24 2 
XIX 2 2 0 0 1 0 0 2 2.63 7 
Total 126 134 135 109 43 14 31 198 3.13 790 
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W Hi-fi and stereo 
O TV (b&w) 
O TV (color) 
W Radio, hi-fi, and stereo 
O Radio and TV (color) 
Hi-fi, stereo, and 
TV (color) 
TV (b&w) and TV (color) 
J. Radio, hi-fi, stereo, 
^ and TV (color) 
g Hi-fi, stereo, TV 
(b&w), and TV (color) 
O All 










W Hi-fi and stereo 
to 
O TV (b&w) 
d TV (color) 
W Radio, hi-fi, and stereo 
O Radio and TV (color) 
Hi-fi, stereo, and 
TV (color) 
TV (b&w) and T»/ (color) 
Radio, hi-fi stereo, 
^ and TV (color) 
Hi-fi, stereo, TV 
^ (b&w), and TV (color) 
O All 
M M to •ri None specified 
tn Antenna 




Ol bo CO Ul I 
}jn 
147 
Table 44. Number of firms indicating they would hire a specialist if one were 
available, by firm size 
Firm size Yes No No response 
Owner-operator 49 108 10 
1 - 3  70 52 9 
4 - 6  33 5 1 
7 - 1 0  11 2 0 
11 - 15 4 1 0 
Total 167 168 20 
Table 45. Number of firms indicating they would hire a specialist if one were 
available, by city size 
City size Yes NO No response 
2,500-4,999 28 36 4 
5,000-9,999 35 40 7 
10,000-19,999 13 16 3 
20,000-49,999 37 35 2 
50,000 and over 54 41 4 
Total 167 168 20 
